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PREFACE  TO  THE  SECOND  EDITION. 


The  first  edition  of  this  work  and  a  separate  reprint  in  America  were 
exhausted  some  three  years  ago.  The  author  was  unable  at  that  time  to 
undertake  the  preparation  of  a  second  edition,  and  he  regrets  the  unavoid- 
able delays  which  have  postponed  its  appearance  so  long  beyond  the  time 
originally  announced. 

The  plan  of  the  work  remains  unaltered  ;  but  all  the  chapters  have  been 
carefully  revised,  and  considerable  additions  have  been  made  to  several  of 
them.  Two  entirely  new  articles  have  been  inserted,  namely,  those  on 
Suppression  of  Urine  and  Paroxysmal  Hsematinuria.  Several  of  the  old 
engravings  have  been  replaced  by  better  ones,  and  twenty  new  ones  have 
been  added. 

The  author  is  deeply  indebted  to  his  friend,  Dr.  C.  C.  Ritchie,  of  this 
town,  for  his  able  assistance  in  collecting  and  arranging  the  new  materials 
which  have  been  utilized,  and  he  hopes  that  their  joint  labors  will  meet 
with  the  same  favorable  reception  which  was  awarded  to  the  first  edition. 

Mamchesteb,  89  Moslky  Strkkt, 
SepUmber,  1872. 


PREFACE  TO  THE  FIRST  EDITION. 


The  design  of  the  present  work  is  to  give  an  account  of  the  organic  dis- 
eases of  the  kidney,  and  of  tliose  diseases  and  disorderd  of  which  Iht^  chief 
characteristic  \s  some  alteration  of  the  orine. 

The  work  naturally  falls  into  three  parts. 

The  first  part — which  may  he  wgardtul  aa  introductory  to  the  other  two 
^8  devoted  to  the  physical  and  chemical  properties  of  the  urine,  and  lo  the 
various  alterations  which  it  undergoes  under  different  circumstances  of 
health  and  disease,  in  so  far — and  onl}'  in  so  far — as  they  seem  to  have  a 
pra e tica I  bearin  g.  T  he  rae  th  od  s  of  exa  niln i  ng  the  urine  fo r  cli  nica I  pu  r poses 
are  explained ;  and  the  significance  of  the  diverse  changes  experienced  hy  it 
pointed  out.  The  naked  eye  and  microscopical  appearances  of  urinary  de- 
posits are  descriljed  and  figured,  together  with  those  of  the  extraneous 
matters  which  accidenUilly  tituJ  their  way  into  the  urine. 

Of  the  vast  array  of  researches  on  the  compositiou  of  the  urine,  and  the 
rate  of  excretion  of  its  several  ingredient*  accumulated  in  i*ecent  times,  it 
has  been  found  impracticable  to  give  even  an  abstract,  without  greatly  ex- 
ceeding the  limits  of  practical  utility.  It  has  seemed  to  the  author  more 
convenient  to  consign  these  purely  chemical  and  physiological  materials  to 
sepamte  treatises,  in  tlie  manner  adopted  by  Xeubauer  and  Yogel  and  Dr. 
Parfces, — at  least  provisionally,  that  is,  nutil  such  time  as  they  can  be  shown 
to  possess  some  clinical  value.  Further,  these  subjects  are  treated  so  amply 
in  the  words  (in  addition  to  those  of  the  authors  just  mentioned)  of  He  ale, 
Thudichum,  and  llassall,  that  the  oraissiou  of  them  has  caused  the  author 
little  regret.  It  is  hoped^  however,  that  nothing  has  been  omitted  a  knowl- 
edge of  which  possesses  any  interest  for  the  actual  practice  of  medicine. 

The  second  part  treats  of  a  group  of  affections  which  may  be  designated 
briefly  as  *'urinar5r  diseases,  "viz.,  dial)e  tee  insipid  us,  diabetes  mellitus,  gravel 
and  calculus,  and  ch3^lou8  urine.  In  his  description  of  these  diseases  (with 
the  exception  of  gmvel  and  calculus),  the  author  has  endeavored  to  present 
an  analysis  of  all  the  facts  hitherto  published  in  relation  to  them,  together 


n  PREFACE    TO    THE    FIRST    EDITION. 

with  those  which  have  fidlen  imder  his  own  notice.  In  the  chapter  on 
gravel  and  ealculus.  prominence  has  been  given  to  the  medical  treatment, 
and  especially  to  the  aathor*s  own  researches  in  this  direction. 

The  organic  diseases  of  the  kidney  form  the  subject  of  the  third  and  largest 
part  of  the  work.  The  present  moment  is  not  favorable  for  a  lucid  descrip- 
tion of  Bright*s  disease  and  its  allies.  Xot  only  is  there  a  wide  divergence 
of  opinion  as  to  the  clinical  grouping  of  the  cases,  but  the  researches  of  the 
last  three  years  indicate  a  necessity  for  a  complete  revision  of  our  previous 
notions  regarding  the  minute  anatomy  and  the  functions  of  the  kidneys. 
The  obsen-ations  of  Ilenle,  and  of  the  numerous  inquirers  who  have  fol- 
lowed him,  liave  shown  that  the  course  and  structiue  of  the  uriniferous 
tubes  are  far  less  simple  than  has  been  hitherto  supposed ;  and  the  experi- 
ments of  Oppler,  Perls,  and  especially  of  Zaleskj,  diallenge  the  very  basis 
of  the  current  opinion  of  the  functions  of  the  kidneys,  and  send  us  back  to 
the  older  view,  that  the  special  ingredients  of  the  urine — urea  and  uric  acid 
— are  actually  formed  by  the  kidneys,  and  not  merely  separated  by  them 
from  the  blood.  A  brief  re\iew  of  these  researches  is  given  in  a  note  at  p. 
370,  and  at  p.  431. 

The  less  frequent  affections  of  the  kidney— hydronephrosis,  cystic  degen- 
eration, cancer,  tubercle,  parasites,  malpositions  and  malformations — are 
treated  analytically,  and  at  considerable  length.  The  extreme  poverty  of 
the  existing  English  systematic  works  on  these  subjects  seemed  to  demand 
this  compensation. 

The  author  has  not  neglected  any  source  of  information  within  his  reach, 
lie  is  especially  indebted  to  the  works  of  Prout,  Bright,  Christison,  Fre- 
richs,  Johnson,  and  Basliam,  and  to  the  more  comprehensive  treatises  of 
Bayer,  Bosenstein,  and  Julius  Yogel.  A  large  quantity  of  material  has 
also  been  collected  from  various  English  and  Continental  serials,  and  es- 
pecially from  the  valuable  issues  of  the  London  Pathological  Society. 
Finally,  the  author  is  under  a  special  debt  of  gratitude  to  his  friend  Mr, 
Thomas  Windsor,  whose  labors  during  the  last  ten  years,  in  connection 
with  the  library  of  the  Manchester  Medical  Society,  have  alone  rendered  it 
possible  to  write  the  present  work  in  this  city. 

To  prevent  the  multiplication  of  foot-notes,  the  principal  references  have 
been  placed  at  the  heads  of  the  several  chapters. 

'  Marchestbr.  80  MosLir  Strbkt, 
October,  1805. 
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CHAPTER  I. 

INTRODUCTORY. 

I. — SUMMARY  OF  THE  PROPERTIES  AND  COMPOSITION  OF  THE  URINE: 
ITS   PHYSIOLOGICAL    AND   PATHOLOGICAL    VARIATIONS. 

Healthy  urine  is  a  clear,  watery,  amber-colored,  saline  solu- 
tion, generally  acid,  with  a  specific  gravity  of  about  1020.  It 
contains  a  large  quantity  of  xirea  ;  and  smaller  quantities  of  \iric 
acid^  hippuric  acid^  creating  and  crcatinin.    In  addition  to  these, 
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which  are  its  characteristic  constituents,  the  urine  contains 
certain  saline  substances,  namely,  chlorides^  phosphates^  and  sul- 
phates^  of  which  the  bases  are  50c/a,  potash^  limey  and  magnesia  ; 
also  minute  quantities  of  oxalic  and  lactic  acids,  ammonia^  pig- 
menty  and  other  substances  which  are  classed  under  the  head  of 
extractive  matters. 

All  these  substances  pre-exist  in  the  blood,  and  are  simjfly 
separated  therefrom  by  the  secerning  action  of  the  kidneys. 

The  average  proportions  of  the  chief  constituents  of  the  urine 
may  be  judged  of  by  the  following  table,  which  has  been  con- 
structed from  a  large  number  of  the  best  analyses: 

Water, 954.81 

Solid  matters, 45.19 


Extractives, 


6.53 


Urea, 21.57 

Uric  acid, 0.8(5 

Creatin,  crcatinin. 
Ammonia,  hippuric  acid, 
Xanthin,  hypoxanthin, 
Sarcine,      pigment,      unoxidized 
sulphur    and    phosphorus,    mu- 
cus, &c.,  &c., 

Chlorine, 4.67 

Sulphuric  acid, 1.81 

Phosphoric  acid, 2.09 

Potash, 1.40 

Soda, 7.19 

Lime, O.U 

.  Magnesia, 0.12 


The  composition  and  physical  properties  of  the  urine  may 
undergo  alterations  from  physiological  and  from  pathological 
causes. 

Physiological  alterations, — The  physical  properties  of  the  urine, 
and  the  relative  proportion  of  its  ingredients,  vary  greatly  under 
the  different  conditions  of  healthy  existence.  Exercise,  rest,  the 
quantity  and  quality  of  the  food  and  drink,  digestion,  fasting, 
sleep,  the  quantity  of  the  cutaneous  transpiration,  atmospheric 
states,  &c.,  react  on  the  urine ;  and  are,  so  to  speak,  reflected  in 
its  composition. 

Some  of  the  urinary  constituents  are  derived,  wholly  or  in 
part,  directly  from  the  food.  This  is  especially  the  case  with 
the  saline  or  mineral  matters,  and  the  water.     When  the  diet 
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18  eepeeially  riclij  or  esj^eiallj  fioor,  in  any  of  these,  their 
relative  proportions  in  the  nrlne  rise  or  fall  correspondingly. 

Again,  cerrain  constituents  (esfieeially  water)  have  other  ways 
of  pnHsing  out  of  the  body  than  tlie  kidney s^  namely,  by  the 
skin,  the  Inngg,  the  intestines;  and  if  these  show  any  unusual 
activity,  the  eomjx)sitioii  of  the  urine  is  necessarily  affected. 
The  greatest  conetancy  of  proportion  is  exhibited  by  the  organic 
(iiitrogenized)  constituents — urea  and  uric  acid,  &c. — which  are 
derived  from  the  disintegration  of  the  tissues;  but  even  tbese 
oscillate  not  a  little  with  the  quantity  and  quality  of  the  food, 
and  with  exercise  or  rest  of  the  body.  The  reactioD,  which 
influences  so  imfjortantly  the  physical  properties  of  the  urine, 
and  its  capacity  for  holding  in  solution  certain  ingredients 
which  otherwise  tend  to  be  precipitated,  is  greatly  atiected  by 
the  digestion  of  food,  and  may  be  changed  thereby  fmuj  acid  to 
alkaline  during  several  hours  in  the  day. 

Pathdoijkal  (jlfentdoiis  may  be  distinguished  into  general  and 
special.  It  is  desirable  to  indicate  tbese  separately;  though 
practically  they  frequently  merge  into  each  other. 

Gcnrral  paihologkal  alterations  at*e  those  whitdi  depeml  on 
BOfue  general  bodily  disorder,  such  as  fever,  rapid  waste  of  the 
tissues,  ana^nda,  &c*  Alterations  of  this  class,  although  of  great 
interest  for  the  elucidation  of  general  patbologica!  doctrines, 
have  very  little  symptomatic  value ;  and  it  has  not  been  sbowii 
that  a  jiarticular  knowledge  of  them  in  an  individual  case  of 
disease,  is  capable  of  furnishing  any  infornmtion  on  diagnosis, 
prognosis,  or  treatment,  which  may  not  be  obtained  more  easily 
and  accurately  by  other  means,  namely,  l>y  physical  examina- 
tion of  the  organs,  temperature-measurements,  weighing  tlie 
patient,  &c. 

Special  pathdoffiral  changes  are:  (/i)  those  in  which  some  new 
and  unnatural  ingredient  is  mixed  wirh  the  urine — such  as 
albumen,  sttgar,  hit,  cystine,  blood,  pus,  iibriu,  epithelial  celts, 
spermatozoa,  &c. ;  {&)  tho.?e  in  which  some  constituent  is  present 
in  such  unnatural  proportion  that  the  circumstance  forms  a 
leading  feature  of  some  particular  disease— as  the  excessive 
quantity  of  water  in  diabetes,  the  excessive  diminution  of  urea 
in  Bright*B  disease,  &c. ;  (r)  those  in  which  some  constituent  is 
in  an  unnatural  physical  condition — ^thereby  producing  or  indi- 
cating a  particular  morbid  state— as  in  the  occurrence  of  urio 
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acid,  oxalate  of  lime,  and  earthy  phosphates,  as  urinary  deposit) 
or  calculous  concretions. 

In  the  present  work,  physiological  and  general  pathologica 
changes  of  the  urine  are  only  considered  in  so  far  as  they  possesi 
some  practical  interest.  The  sjKJcial  pathological  changes,  oi 
the  other  hand,  are  considered  at  length. 

II. — METHODS   OF   EXAMINING    THE   URINE — APPARATUS   REQUIRED. 

An  examination  or  analysis  of  the  urine  for  clinical  purposei 
is  much  more  restricted  in  its  objects  than  one  which  is  designei 
for  original  investigations. 

The  object  of  the  former  is  to  ascertain  those  ix>ints,  a  knowl 
edge  of  which,  in  a  particular  case,  is  found  from  previous  ex 
perience  to  throw  a  light  on  the  nature,  course,  diagnosis,  prog 
nosis,  or  treatment  of  tlie  disease.  The  object  of  the  latter  is  U 
obtain  new  and  additional  indications  in  the  same  directions;  i 
embraces  every  conceivable  information,  and  is  consequentl; 
indefinitely  elaborate. 

The  subjoined  scheme  is  of  the  former  kind,  and  is  sufficiently 
simple  to  be  within  reach  of  every  practitioner.  It  requires  onl; 
an  elementary  knowledge  of  chemistry,  and  answers  nearly  al 
the  recjuirements  of  actual  practice. 

The  points  requiring  to  be  noted  in  an  examination  of  th 
urine  are — 

1.  The  general  appearance  and  color;  clearness  or  turbidity 

presence  or  absence  of  deposit,  and  of  extraneous  iir 
purities. 

2.  Odor. 

3.  Reaction. 

4.  Specific  gravity. 

5.  Presence  or  absence  of  albumen  :  if  present,  an  approxi 

mative  estimate  of  its  quantity. 

6.  Presence  or  absence  of  sugar:  if  present,  an  estimate  o 

its  quantity. 

7.  An  estimate  of  the  total  quantity  of  urine  in  twentj 

four  hours. 
If  there  be  a  deix)sit,  it  is  necessary  to  note — 

8.  Its  aggregation  and  color :  whether  it  be  amorphous  o 

crystalline,  light  or  heavy ;  the  manner  of  its  subsideno 
or  precipitation. 


APPARATUS. 


21 


9.  Its  solubility  or  insolubility  by  heat;  solubility  in  nitric 
acid,  in  acetic  acid,  in  liquor  potassse ;  insolubility  in 
both  acids  and  alkalies. 
10.  By  the  microscope :  absence  or  presence  of  crystals,  their 
appearance  and  form;  of  epithelial  cells — renal  or  extra- 
renal ;  of  blood  disks ;  pus-globules ;  spermatozoa ; 
fibrinous  cylinders  ;  confervoid  vegetations,  &c. 


Fig.  1. 


Apparatus  for  urine-testing.   A.  Urine-glass— depth,  6J^  inches;  diameter,  IJ^  inch.   B.  Urinom- 
eter.    C.  Burette,  graduated  in  grains.    D.  200  grain  measure.    £.  Stand  of  urine-tests. 


The  apparatus  required  consists  of — 

1.  Three  or  four  urine-glasses. 

2.  Litmus  paper. 

3.  Urinometer.     B. 

4.  Half  a  dozen  test-tubes. 

5.  Spirit-lamp. 

6.  Xitric  acid. 

7.  Acetic  acid. 

.   8.  Liquor  potassse. 
9.  Liq.  Ammon.  fort. 
10.  Drop-tubes  and  stirring  rods. 


Fig. 


1,A. 
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11.  Prepared  copper  solution. 

12.  Graduated  burette.     C. 

13.  Two-hundred-grain  measure.     D. 

14.  Six-ounce  graduated  measure. 
.  15.  Small  flask. 


These  maj  be  conveniently  arranged  together  for  use  on  a 
circular  stand  of  two  tiers,  as  represented  at  E.* 

A  microscope  is,  of  course,  essentially  necessary.  It  should 
be  provided  with  a  first  class  J-inch  object-glass,  and  an  eye- 
piece to  magnify  not  less  than  240  diameters. 

III. — EXTRANEOUS  MATTERS   IN   UhlNE. 

It  is  important  that  the  student  should  be  familiar  with  the 
appearance  of  certain  extraneous  matters  which  are  apt  to  find 
their  way  into  the  urine  after  emission,  and  to  be  mistaken  for 
urinary  deposits. 

Cotton  fibres  (see  Fig.  2,  a)  have  a  flat  limp  appearance,  are 
often  folded  on  themselves,  usually  with  a  darker-looking  me- 
dullary part ;  sometimes  they  present  the  appearance  of  narrow 
glassy  cylinders.  They  vary  in  breadth  from  ^^'^y^  to  ^^qj^  of  an 
inch.  Flax  fibres  {b)  are  jointed  at  intervals,  and  have  a  round, 
solid  appearance.  Their  broken  ends  are  usually  torn  into  a 
brush  of  fibrillse.  When  sharply  bent  they  break  with  a  "  green- 
stick"  fracture.  Woollen  hairs  (c)  present  the  appearance  of 
hard  cylinders,  with  fine  transverse  markings  and  slight  serra- 
tions along  their  margins.  From  their  elongated  form,  and 
somewhat  similar  diameters,  these  three  objects  are  liable  to  be 
mistaken  for  casts  of  the  uriniferous  tubes.  The  latter,  how- 
ever, are  distinguished  by  their  softer  aspect  and  less  defined 
outline,  and  they  are  never  fibrillated  at  their  extremities. 

A  few  air-bubbles  {d)  are  generally  retained  beneath  the  cover- 
ing-glass of  the  microscopic  slide,  and  are  apt  to  puzzle  students. 
If  small  they  are  spherical;  if  large,  irregularly  flattened.  They 
are  identified  by  their  strong  refraction,  deeply-colored  thick 

»  This  stand  was  constructed  for  me  by  Mr.  Payne,  of  the  firm  of  Mottera- 
head  &  Co.,  Market  Place,  Manchester,  from  whom  similar  ones  may  be  obtained, 
completely  furnished,  for  the  price  of  £2  2a.  With  the  stand  is  supplied  a 
printed  card,  containing  directions  for  urine-testing. 
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From  the  sputa  may  be  introduced  portions  of  bread,  meat, 
fresh  vegetables,  as  well  as  the  epithelial  debris  of  the  oral  cavity 
and  air-passages.  Starch  granvles  find  their  way  into  the  urine 
from  certain  articles  of  food,  or  the  use  of  tooth  and  cosmetic 
powders.  Wheat  and  potato  starch  granules  are  recognized  by 
their  concentric  lines  and  hilus  (/,  g).  Rice  granules  are  very 
minute  cubical  bodies  (h\  If  the  granules  are  ruptured  by  the 
operations  of  cookery  (as  in  bread,  puddings,  gruel,  ic."^,  they 
can  no  longer  be  identified  by  their  forms,  but  a  drop  of  iodine- 
water  insinuated  beneath  the  covering  glass  instantly  strikes  a 
deep  blue  color  with  them.  Fecal  matters  may  mingle  with  the 
urine  by  inadvertence,  or  they  may  find  their  way  into  the  blad- 
der through  a  fistulous  communication  with  the  intestines. 
Their  presence  is  recognized  by  the  food-remnants  which  they 
contain.  At  {i)  and  (k)  are  represented  vegetable  tissues  and 
muscular  fibres  which  were  detected  in  the  urine  of  a  patient 
whom  I  saw  with  Mr.  Jameson,  of  Ileywood.  The  urine  was 
not  sensibly  fecal  to  the  smell ;  but  the  discovery  of  these  struc- 
tures in  it  proved  decisively  the  existence  of  a  narrow  communi- 
cation between  the  bowels  and  the  urinary  tract,  and  threw  a 
strong  light  on  an  otherwise  very  obscure  case.  Particles  of 
soot  and  sand^  and  other  matters  which  may  be  designated  as 
dirt^  are  of  frequent  occurrence.  They  are  dark  shapeless  masses 
of  various  sizes,  and  all  dissimilar.  Any  object  of  undefined 
shape,  of  which  there  are  none  similar  to  itself  in  the  field,  may 
almost  with  certainty  be  set  down  as  dirt. 

IV. — CHANGES   IN   THE   URINE   ON    KEEPINO. 

The  changes  which  take  place  in  urine  after  emission  are  a 
frequent  source  of  misapprehension.  Taking  the  reaction  of 
the  urine  as  a  guide,  these  changes  may  be  said  to  take  place  in 
two  opposite  directions,  namely,  towards  excessive  acidity  on 
the  one  hand,  and  toward  alkalescence  on  the  other. 

1.  It  has  been  found  that  healthy  urine,  when  exposed  to  the 
air,  undergoes  a  regular  series  of  spontaneous  changes,  to  which 
Scherer^  gave  the  name  of  acid  urinary  ferraentation.  The  main 
feature  of  this  process  is  a  progressive  increase  of  the  acid  re- 


1  Annalen  d.  Chemie  und  Phiirm.,  Bund  42,  p.  171. 
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action.  As  a  eonscquenee  of  thisj  there  usually  accurs,  firat^  a 
precipitation  of  the  aniorphouB  urates,  then  of  uric  acid,  and 
often  of  oxalate  of  lime,  Freijueotly,  likewise,  coufervoiJ 
vegetations,  either  the  mould  or  sugar  fuTigns,  make  their  ap- 
pearance. The  acidity  goes  on  steadily  inereaBing  for  some  four 
or  five  daya,  sonietimes  for  a  week  or  ten  days,  and  afterwards 
begins  to  decline,  as  tlte  urine  passes  into  a  state  of  putrefaction. 
It  then  becomes  opaque  from  the  development  of  myriads  of 
minute  linear  particles  (vibrios);  the  odor  and  reaction  of  am- 
monia, together  with  an  ofteusive  effluvium  of  putrescence, 
become  perceptible.  The  amorphous  urate  deposit  will  now  he 
found  changed  into  dark  round  masses  of  umte  of  anunonia; 
uric  acid  crystal.-?  give  place  to  bright  prisms  of  triple  phosphate, 
and  an  abundant  seiliment  of  amorphous  phosphate  of  lime  sinks 
to  the  bottom  of  the  ve.sgeL  The  confervoid  vegetations  cease 
to  grow  with  the  change  of  reaction;  and  finally  perish  as  the 
secretion  becomes  fairly  putrid. 

But  matters  do  not  always  pass  thus.  Urines  of  low  sf^ecilic 
gravity,  or  of  low  acidity,  either  do  not  pass  through  this  cycle 
of  changes  at  all,  or  do  so  in  a  very  imperfect  manuen  Their 
acidity  undergoes  no  appreciable  increase  ;  and  in  a  day  or  two, 
or  even  in  a  few  hours,  they  heconie  ammoniaeal. 

The  increased  acidify  which  occurs  in  the  jirogress  of  the  acid 
urinary  fermentation  def»ends  chiefly  on  the  generation  of  lactic 
acid,  partly  also  on  the  production  of  acetic  acid,  Sclierer 
believes  that  the  mucus  of  the  bladder  acts  as  a  ferment  on  the 
urinary  pigment,  and  transforms  it  into  lactic  acid.  Like  other 
fermentive  processes,  this  one  is  impeded  or  arrested  by  alcohol 
and  by  boiling;  also  by  removing  the  ferment  (the  vesica!  mucus) 
by  tilti'ation. 

2.  The  changes  which  take  place  in  an  opposite  direction,  that 
18,  towards  alkalescence,  are  mnch  more  j>rone  to  mislead  than 
those  just  described.  The  transforjuatiou  of  urea  into  carbonate 
of  ammonia  (see  Reaction)  is  a  frequent  source  of  confusion  in 
the  examination  of  the  urine.  This  transformation  is  brought 
about  with  great  rapidity  by  contact  with  any  decomposing 
organic  matter,  es{>ecially  by  the  contact  of  decomposed  urine. 
The  physical  and  chemical  characters  of  the  secretion  are  then 
so  altered,  that  it  is  unfit  for  clinical  examination,  and  should 
invariably  be  rejected,  except  in  cases. where  the  transformation 
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takts  place  within  the  urinary  passages  and  a  more  natural 
specimen  is  therefore  not  procurable. 

In  consequence  of  these  changes  it  is  desirable  to  examine  the 
urine  within  a  few  hours  of  the  time  of  emission.  Certain  or- 
ganic deposits  are  liable  to  be  greatly  altered,  or  altogether 
destroyed,  by  an  exposure  of  twelve  or  twenty-four  hours,  even 
when  the  more  obvious  characters  of  the  secretion  have  not 
undergone  a  perceptible  change.  Blood-corpuscles,  renal  epi- 
thelium, renal  casts,  are  very  rapidly  disintegrated,  especially 
if  the  urine  be  of  low  specific  gravity.  On  the  other  hand,  pus, 
pavement  epithelium,  and  spermatozoa  resist  much  longer  with- 
out eftacement  of  their  microscopical  characters  ;  and  they  may 
generally  be  recognized  without  diflSiculty  in  urine  far  advanced 
in  putrefaction. 


CHAPTER  II. 

PHYSICAL  PROPERTIES  OF  THE  URINE. 
I. — ODOK. 

The  natural  oilor  of  henlthy  urine  is  faint  and  peculiar;  it 
may  be  described  as  armous  ;  it  is  due  to  the  presence  of  certain 
volatile  organic  acids.  The  addition  of  a  mineral  acid  greatly 
intensities,  and  to  a  certain  extent  modifies,  the  urinous  odor. 
The  sense  of  smell  is  a  rough  test  of  the  presence  of  ammonia, 
and  of  the  freshness  of  the  secretion,  or  the  advent  of  putre- 
faction. When  urine  is  alkaline  from  fixed  alkali,  it  has  a 
sweetish  aromatic  odor  like  that  of  the  fresh  uriue  of  the  horne 
or  ox.  In  this  way  the  smell  of  the  urine  comes  to  be  a  ready 
index  of  its  reaction. 

Certain  drugs  (turpentine,  copaiba,  euliebs),  and  certain  arti- 
cles of  food  (asparagud,  garlic)  eomnuuiicate  {jcculiar  odors  to 
the  urine  which  lead  to  their  immediate  detection.  Diabetic 
urine  when  fresh  has  a  faint  whey-like  fragrance,  and  when 
fermentinjr  it  smells  like  sour  milk.  Urine  containing  blood  or 
sanious  discharges  from  the  genital  passages  emits  a  stale,  otfen- 
8ive  smell,  like  the  washings  of  slightly  tainted  tiesh. 

II. — COLOE, 


The  color  of  the  urine  in  health  is  a  yellowiali-brown.  It 
varies  in  intensity  from  the  palest  straw  to  a  full  amber.  The 
study  of  urinary  pigments  is  one  of  great  inherent  difHculty ; 
and  it  has  been  rendered  truly  intricate  by  the  raaltiplication 
of  new  terms  by  successive  investigators,  and  the  confounding 
of  pigments  produced  by  decomposition  with  those  really  i>re- 
existing  in  the  urine. 

The  coloring  matters  encountered  in  the  urine  may  be  divided 
into  four  categories,  viz. : 

1,  Normal  pigments  of  healthy  urine. 
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2.  Pathological  pigments  due  to  disease. 

3.  Derived  pigments  due  to  decomposition  of  the  normal 

pigments,  or  of  certain  color-yielding  extractives  of 
the  urine,  especially  in  disease. 

4.  Adventitious  pigments  due  to  admixtures  of  bile,  blood, 

hoematin,  pus,  &c.,  with  the  urine,  or  to  the  administra- 
tion of  certain  drugs — logwood,  rhubarb,  senna,  san- 
tonin, &c. 
1.  Normal  J)' pments  of  healthy  urine. — Dr.  Schunck's  investi- 
gations^ have  led  to  the  conclusion  that  the  ordinary  color  of 
normal  urine  is  due  to  the  presence  of  two  substances  having 
the  properties  of  extractive  matters.    He  has  succeeded  in  sepa- 
rating these  one  from  another,  and  from  the  other  constituents 
of  the  urine.     They  have  then  the  appearance  of  dark  yellow 
syrups,  being  quite  amorphous  and  deliquescent,  with  a  peculiar, 
rather  pleasant  (not  urinous)  odor  and  a  strong  acid  reaction 
which  proceeds  from  the  presence  of  organic  acids  resulting 
from  their  spontaneous  decomposition.    The  dilute  watery  solu- 
tions of  these  extractives  have  exactly  the  same  color  as  urine 
itself 

The  first  of  these  extractives — which  Dr.  Schunck  has  named 
Urian — is  soluble  in  alcohol  and  ether  as  well  as  water.  Its 
composition  is  expressed  by  the  formula  C^  H^i  XO^g,  and  does 
not  vary.  In  a  long  series  of  experiments  made  with  urine 
obtained  at.difterent  times  and  from  diflerent  places.  Dr.  Schunck 
always  found  its  composition  the  same.  It  is  decomposed  at  a 
boiling  temperature,  yielding  a  large  quantity  of  a  brown  resin 
and  volatile  organic  acids.  Its  watery  solution  becomes  several 
degrees  darker  on  the  addition  of  sulphuric  or  hydrochloric 
acid,  and  a  brown  resinous  substance  is  gradually  deposited. 

The  second  extractive  he  has  named  Urianine,  Its  formula 
is  CgglljjyNOjj,.  This  extractive  is  soluble  in  alcohol,  but  not 
in  ether ;  it  seems  to  have  a  great  tendency  to  absorb  four  ad- 
ditional equivalents  of  oxygen  (0381127X032=  oxurianine),  but 
without  suttering  any  change  in  its  physical  properties.  Uri- 
anine is  probably  a  glucoside,  for  by  the  action  of  acids  it  yields 
a  brown  powder,  insoluble  in  water  (uromelanine),  and  the 
iiltered  liquid  reduces  the  cupro-potassic  test  like  grape  sugar. 


1  Proceedings,  Roj.  Soc,  1867. 
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Urian  and  luianine  are  both  decomposed  when  heated  for 
same  time  in  the  water-bath,  giving  products  which  are  insohible 
in  water.  Watery  sokitions  of  l>oth  he<:otne  several  shades 
darker  when  mixed  with  dilute  eulphnric  or  muriatic  acid. 

Variatlonsi  in  tlje  depth  of  the  normal  color  of  the  urine  cor- 
respond generally  with  itn  flcgree  of  dilution  (or  wateriiieas),  and 
concentration.  Very  pale  urines  are  voided  by  patients  sutfering 
from  diabetes,  fmm  ansemia,  and  cWorosis,  and  during  conva- 
lescence from  acute  disea?^e8 — al^o  by  heal t by  persons  after  pro- 
fuse  drinking.  Hysterical  and  nervous  individuals,  after  parox- 
ysmal attacks,  void  a  very  pale  urine.  As  a  rule,  pale  urines 
indicate  the  absence  of  p^^rexia. 

Iligh-colored  urines,  on  the  other  band,  accompany  the  febrile 
6tate,  and  any  other  morbid  couditinn  associated  with  rapid 
wasting  of  the  tissues.  Healtby  persons  void  a  similar  urine 
after  violent  and  prolonged  moscular  exercise  and  severe 
sweating. 

The  varying  degrees  of  coloration  of  the  urine  have  not  as 
yet  been  made  to  yield  much  information  of  a  practical  value. 
Possildy  this  has  been  doe  to  the  want  of  an  exact  method  of 
estimating  and  describing  these  variations.  A  first  step  toward 
this  desirable  object  has  been  taken  by  J,  VogeU  who  has  pub- 
lished a  standard  scale  of  colored  plates,  with  which  the  color 
of  any  particular  urine  can  be  compared*  Vogel  divides  the 
tints  exbibited  by  urines  into  three  groups,  each  consisting  of 
three  mendiers.  (?5ee  T*late  I.)  The  first  group  consists  of  ye/^oj/^ 
urines, embracing  (1)  pale-yellow:  (2)  bright-yellow;  (3)  yellow. 
The  second  group  consists  of  reddish  urines,  and  inehides  (4) 
reddish-yellow;  (5)  yellowish-red;  (6)  red  urines.  The  third 
group  consists  of  fcro»?H  or  dark  urines.  These  are  subdivick^d 
into  (7)  brownish-red;  (8)  reddish-brown;  and  (9)  brownish- 
black. 

In  comparing  the  color  of  a  urine  with  the  titits  of  the  scale, 
the  two  following  precautions  must  be  observed^  in  order  to 
obtain  uniform  results.  If  the  urine  be  not  absolutely  clear,  it 
must  be  filtered.  Secondly,  the  urine  must  be  examined  by 
transmitted  light,  in  a  glass  which  is  four  or  live  inches  in 
diameter.     Lastly^  it  must  be  rememliered  that  the  scale  is  not 

lapted  for  tlie  estimation  of  the  adventitious  pigmentB  some- 
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times  found  in.  urine,  such  as  blood  or  bile  ;  nor  does  it  exactly 
reproduce  some  of  the  pathological  tints  observed  in  disease.* 

2.  Pathological  pigments, — The  most  familiar  of  these  is  a 
reddish-pink  pigment  (purpurine  of  Bird,  and  uro-erythrine  of 
Heller)  which  makes  its  appearance  in  various  febrile  and  other 
complaints.  Purpurine  has  an  intense  affinity  for  uric  acid  and 
the  urates,  and  when  the  latter  are  thrown  down  as  a  deposit 
it  communicates  to  them  a  beautiful  pink  color.  Purpurine 
abounds  in  the  urine  of  persons  suffering  from  severe  organic 
diseases,  and  especially  organic  diseases  of  the  liver;  it  is  like- 
wise present  in  all  febrile  and  inflammatory  urines.  It  is  said 
to  be  abundant  in  poisoning  by  lead  and  other  metals. 

3.  Derived  pigments, — Schunck  has  shown  that  the  normal 
pigments  of  the  urine  are  extremely  susceptible  of  decomposition. 
All  strong  alkaline  or  acid  reagents,  and  even  simple  boiling, 
are  sufficient  to  change  them :  and  there  is  little  doubt  that  a 
considerable  number  of  the  substances  described  by  previous 
writers  as  pigments  pre-existing  in  the  urine,  were,  either  partly 
or  wholly,  products  of  such  decompositions.  Among  these  may 
be  enumerated  the  various  brown  and  blackish  resins  of  authors, 
the  melanic  acid  of  Prout,  the  urcemaiin  of  Harley,  and  probably 
the  nrochrome  of  Thudichum. 

The  discovery  of  indican  (or  a  substance  closely  resembling  it) 
as  a  normal  constituent  of  the  urine  by  Schunck,  afterwards 
confirmed  by  Carter,  has  thrown  a  strong  light  on  the  nature 
of  some  of  the  pigments  found  in  urine.  This  substance  does 
not  itself  import  color  to  the  secretion,  but  it  yields  by  decom- 
position two  colors  well  known  in  the  arts,  viz.,  indigo-blue  and 
indigo-red  (uro-glaucine  and  urrhodin  of  Heller).  Indigo-blue  is 
frequently  seen  in  putrescent  urines,  forming  glistening  blue 
shreds  and  films  on  the  sides  of  the  glass  and  the  surface  of  the 
urine.  Occasionally  it  is  observed  clinically.  It  was  so  noticed 
by  Prout,  who  clearly  indicated  its  nature  and  composition.  It 
is  also  probably  identical  with  the  cyanourine  of  Braconnot. 

1  The  use  of  Vogel's  scale  for  the  purpose  of  estimating  the  quantity  of  pigment 
in  the  urine  is,  I  believe,  impracticable;  and  the  statement  made  by  him  that 
all  the  nine  varieties  of  color  form  one  continuous  series,  and  that  they  "  may  be 
considered  as  merely  different  degrees  of  dilution  of  one  and  the  same  pigment 
matter,"  is  certainly,  according  to  my  experiments,  inexact.  The  real  usefulness 
of  the  scale  consists  in  the  aid  it  gives  to  accurate  description. 
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In  the  highly  ammoniacal  urine  of  cystitis  I  have  seen  on  two 
occasioDB,  the  precipitated  urate  of  ammonia  tinted  of  a  beautiful 
violet  by  indigo-blue.  The  quantity  of  indican  in  urine  varies 
from  a  mere  trace  to  a  eonsiderable  projiortion*  Hitherto  no 
clinical  significance  has  been  attached  to  its  variations. 

4.  Ar/rf^/^t7^*o?/5p/^wr«^^^.^Injanndice  the  coloring  matter  of 
the  bUe  is  freely  excreted  by  the  kidneys,  and  eomumtiieate}^  to 
the  urine  a  color  varying  from  a  safiron  yellow  to  a  dark  olive- 
green.  Bile-pigmeot  in  urine  may  be  diiscovered  by  placing  a 
few  drops  of  the  secretion  on  a  white  porcelain  plate,  with  a 
few  drops  of  nitric  acid  in  juxtaposition.  The  two  fluids  are 
brought  into  contact  by  inclining  the  plate  ;  if  bile  be  present, 
a  beautiful  play  of  colors— ^violet,  green,  and  red — ^is  observed, 
which  passes  rapidly  away.  Bile-pigment  apj^ears  in  the  urine 
before  the  skin  is  percei>tibly  discolored :  it  also  continues  after 
he  skin  has  attained  its  natural  tint ;  so  that  its  recognition  is 

metimes  a  useful  warning  of  impending  jaundice  or  a  veritica- 
tion  of  a  pre-existing  jaundice.  AVhen  a  urine  containing  bile 
is  kept  for  some  days,  it  sometimes  changes  to  a  grass-green 
color  from  oxidation  of  the  biliary  pignicnt. 

Dr.  Harley  considers  tbat  the  presence  of  the  biliary  acids  in 
the  urine  is  characteristic  of  jaundice  from  retention  of  bile,  as 
distinguished  from  jaundice  arising  from  suppression  of  bile* 
For  the  detection  of  the  biliary  acids  he  recommends  that  a 
couple  of  drachms  of  the  urine  be  poured  into  a  test-tube  with 
a  small  fragment  of  loaf  sugar.  Then  about  half  a  drachm  of 
strong  sulphuric  acid  should  be  slowly  added,  in  such  a  manner 
that  the  two  fluids  shall  not  mix.  If  biliary  acids  be  present, 
there  will  be  observed  at  tlie  line  of  contact  of  the  acid  and 
urine — after  standing  a  few  minutes— «  deep  purph  hue?  In  a 
of  long-standing  retention  of  bile  from  conipressiou  of  the 
common  duct  by  a  cancerous  growth  of  the  head  of  the  pan- 
creas, which  I  saw  with  Dr.  Uenry  Simpson,  only  a  brandy-red 
coloration  of  the  urine  was  produced  by  the  application  of  this 
test. 

Hood  and  pus  mixed  with  the  urine  communicate  to  it  their 
appropriate  colors  (see  I[amati;ria,  H^matisxria,  and  l*us  in 
Urine)* 


^  Hurley  on  J&undice^  p.  61. 
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Certain  medicinal  and  poisonous  substances  administered  in- 
ternally produce  peculiar  alterations  of  color  in  the  urine. 
Creasote,  and  the  external  application  of  tar  ointment,  have  been 
known  to  produce  a  very  dark^  almost  Uack  urine.  In  some 
cases  of  this  kind  which  occurred  in  Guy's  Hospital,  Dr.  Odling 
identified  the  dark  coloring  matter  with  indigo-blue,  and  he 
pointed  out  the  close  chemical  relations  between  indigo  and 
creasote.^  Marcet,  Trout,  and  Dulk  have  also  described  cases 
in  which  a  black  coloring  matter  existed  in  the  urine.  In 
patients  taking  gallic  acid  a  dusky  hue  is  communicated  to  the 
urine.  Vogel  records  an  instance  of  black  discoloration  of 
the  urine  after  poisoning  by  arseniuretted  hydrogen  (see 
H^.matinuria). 

Rhufxirb  given  internally  colors  the  urine  a  deep  gamboge- 
yellow,  w^hich  is  changed  to  red  by  the  addition  of  ammonia ; 
Senna  communicates  a  brownish,  and  logwood  a  reddish  tinge  to 
the  urine  when  administered  as  infusions.  Santonin  imparts  a 
conspicuous  orange-red  color  to  the  urine  if  it  be  alkaline,  and 
a  rich  golden  yellow  if  it  be  acid. 

III. — density  or  specific  gravity. 

The  specific  gravity  of  the  urine  is  estimated  by  means  of  the 
urinometer.  This  instrument  indicates  whether  the  urine  is 
concentrated  or  dilute:  and  as  the  range  of  health  is  very 
great,  the  density  does  not  yield  direct  indications  of  disease ; 
nevertheless  the  information  thus  furnished  is  in  some  cases  of 
great  importance,  and  indicates  at  once  the  path  of  further 
research. 

The  usual  range  of  density  in  healthy  urine  extends  from  1015 
to  1025 ;  but  it  frequently  mounts  above  or  sinks  below  these 
limits.  After  abundant  potation  on  an  empty  stomach  the  urine 
is  profuse  in  quantity,  clear,  and  dilute  as  water.  Under  such 
circumstances  the  density  may  fall  as  low  as  1000.6,  and  numbers 
varying  from  1002  to  1008  are  common.  Copious  drinking  on 
a  full  stomach  has  comparatively  little  immediate  effect  on  the 
flow  of  urine.  Prolonged  fasting  renders  the  urine  concentrated. 
How  high  it  is  possible  for  the  density  to  mount  in  healthy  in- 

1  Bird's  Urinary  Deposits,  oth  ed.,  p.  836. 
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divuluals  it  is  difficult  to  say  ;  but  I  have  known  it  as  Ligh  as 
103t].  With  this  very  eoiisideralile  mnge  in  health,  caution 
must  l>e  exercised  in  drawing  iiifereui'es  from  any  unusual 
epression  or  eleration  of  the  density  in  disease.  If,  however, 
the  urine  exiiihit  habitually,  and  esiieeially  in  the  morning 
before  breakfat^st,  when  the  urine  is  naturally  concentrated,  a 
density  below  1015,  the  presence  of  albumen  in  it  may  be  sua- 
j>ected;  if  the  density  persist  at  a  still  lower  point — 1005  to 
1008 — the  existence  of  insipid  diabetes  is  to  be  a[>f»rehonded. 
After  hysterical  paroxysms  in  women,  after  simibir  attaekts  in 
men,  and  Bometimea  in  the  apoplectic  state,  the  urine  is  dis- 
charged in  large  <jnantity  and  of  exceedingly  low  density.  In 
cases  of  suppression  of  urine  from  mechanical  obstruction,  the 
urine — if  any  escape  past  the  obstacle — is  of  remarkably  low 
density •  This  peculiarity  will  be  treated  of  more  fully  in  a 
future  chapter,     (See  Suppression  of  Urine.) 

On  the  other  hand,  a  density  above  1025,  especially  in  a  pale, 
apparenibj  dilute  urine,  is  strongly  suspicious  of  the  presence  of 
sugar:  and  the  higher  densities,  from  1035  to  1050,  belong 
almost  entirely  to  saccharine  diabetes.  Yet  not  exclosively  so; 
the  heaviest  urine  ever  submitted  to  my  examination,  which 
ad  a  density  of  1005,  did  not  contain  a  particle  of  sugar,  but 
a  very  large  quantity  of  albumen, 

A  high  density  in  a  urine  free  from  sugar  indicates  coneen- 
t ration,  and  more  particularly  a  large  }>ercentago  of  urea.  In 
the  febrile  state  there  is  an  absolute  increa.se  of  urea,  uric  acid, 
and  the  sulphates  in  the  urine,  with  a  diminished  elimination 
of  water,  consequently  the  specitic  gravity  ranges  high.  The 
urine  has  also  a  high  density  when  there  is  rapid  wasting  of 
the  tissues,  especially  if  there  be  concurrent  sweating  or  diar- 
rhoia,  in  siniple  abstinence  after  profuse  perspiration  from  any 
cause,  and  after  excessive  ingestioo  of  nitrogenized  food  without 
a  corresponding  use  of  aqueous  tlui4ls. 

From  the  density  of  the  urine,  a  rough  estimate  may  be 
formed  of  the  j»c*reejvtage  of  snlid  constituents  contained  in 
it;  and  if  the  quantity  voided  in  twenty -four  houre  be  known, 
the  daily  excretion  of  what  may  be  calletl  ''solid  urine"  can  be 
approximatively  ascertained.  Tables  have  been  constructed  on 
an  cx}x^rimental  basis,  exhibiting  the  quantity  of  solid  mattcra 
per  lOOO  parts  iu  urines  of  difl'erent  specific  gravities;  and  tbr- 
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raulfe  have  been  proposed  by  means  of  which  the  same  result 
can  be  obtained  by  a  simple  calculation.  Probably  the  most 
accurate,  as  well  as  the  simplest,  formula,  is  that  proposed  by 
Trapp.  According  to  this,  if  the  two  last  figures  of  the  sp. 
gravity  are  doubled,  the  quotient  represents  the  amount  of  solid 
matters  per  1000.  A  thousand  grains  of  urine,  sp.  gravity  1020, 
would  therefore  contain  40  grains  of  solids. 

This  method  yields  but  rough  approximations.  If  the  urine 
were  a  solution  of  a  single  substance,  or  of  a  number  of  difterent 
substances  in  a  fixed  proportion  to  each  other,  the  rising  and 
falling  density  would  indicate  accurately  the  varying  strength 
of  the  solution  ;  but  the  urine  is  a  fluid  of  complex  composition, 
and  its  numerous  constituents  vary  every  hour  in  their  mutual 
proportions,  so  that  the  results  obtained  in  this  way  cannot  be 
regarded  as  exact  estimates.  Vogel  took  the  trouble  to  inquire 
what  are  the  precise  limits  of  error  in  this  method ;  and  he 
assigns  them  as  follows:  in  healthy  urines  there  is  a  liability  to 
error  of  ^\  or  even  4 ;  but  in  morbid  urines,  and  especially  those 
of  high  density,  the  range  of  error  may  reach  J  and  even  \. 
With  very  multiplied  observations  this  method  certainly  yields 
results  of  practical  value :  and  it  is  the  only  one  which  can  be 
used  by  practitioners  generally.  When  more  accurate  results 
are  required,  resort  must  be  had  to  the  tedious  but  more  exact 
method  of  evaporation  to  dryness,  and  weighing  the  residue. 

From  a  large  number  of  observations  by  ditterent  physiolo- 
gists, Dr.  Parkes  estimates  the  mean  discharge  of  solid  urine  in 
healthy  men,  between  twenty  and  forty  years  of  age,  living  on 
good  diet,  at  945  grains  per  day. 

IV. — QUANTITY   OF   THE  URINE. 

Closely  connected  with  the  specific  gravity,  and  holding  an 
inverse  relation  to  it,  is  the  quantity  of  the  urine.  The  mean 
daily  discharge  ranges,  in  health,  between  40  and  50  fluid  ounces. 
There  are,  however,  considerable  diflferences  between  individuals. 
The  average  for  some  persons  is  only  35  ounces  a  day ;  for 
others  as  much  as  67  ounces.  Oscillations  in  the  same  individual 
on  difterent  days  are  also  very  considerable.  The  urine  may 
mount  to  70  or  80  ounces,  or  sink  to  25  ounces  within  the  limits 
of  health. 

The  flow  of  urine  is  essentially  regulated  by  the  quantity  of 
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fluids  drank:  eon  trolled^  however,  in  a  most  important  degree 
by  tlie  |inltiioiiary  and  cutaneous  oxhalatioo,  and  by  the  call  of 
the  system  for  water  at  the  time*  When  the  blood  and  tis&ues 
contain  their  full  complement  of  water,  any  further  potation 
results  in  immediate  diuresis,  whereby  the  suf>erabundanee  is 
carried  oti*.  But  when  the  organs  and  tissues  of  the  body  are 
craving  for  more  water,  a  hi rge  quantity  may  be  drunk  without 
causing  diuresis.  Tlie  kidneys  eliminate  w^ater  in  strict  accord- 
ance with  these  conditiuns — it  being  an  essential  and  inip^ortant 
part  of  their  function  to  regulate  the  ac|ueousnes9  of  the  blood.' 

There  is  very  great  irregularity  in  the  flow  of  urine  from 
hour  to  hour  as  the  conditions  of  its  separation  ^-ary.  After 
prolonged  fasting  tlie  urine  may  sink  to  2J  drachms  per  hour; 
during  sleep,  likewise,  the  urine  tlows  slowly — at  the  rate  of 
about  half  an  ounce  j>er  hour;  but  after  meals  it  rises  to  tw^o 
or  three  ounces;  and  after  drinkirig  abundantly  on  an  empty 
stomach  I  have  seen  26 J  ounces  secreted  in  an  hour;  so  that 
the  stream  of  urine  may  run  85  times  stronger  at  one  time  than 
ftnother!  It  would  seem,  indeed,  as  if  the  kidneys  (in  health) 
fiupplied  conditions  of  an  almost  meclianical  nature,  by  which 
they  were  enabled  to  st- pa  rate  water  at  an  almost  unlimited 
rate — e^ual,  at  least,  to  the  capacity  of  the  gastric  vessels  to 
absorb  water. 

When  the  mode  of  life  is  equable,  and  the  meals  are  ta'ken  at 
regular  intervals,  the  quantity  of  urine  secreted  at  diflbrent 
periods  of  the  day  and  night  follows  certiiin  tolerably  regular 
oscillations,  as  is  shown  in  the  foUow*ing  table,  which  is  a  fair 
sample  of  a  very  large  number  of  observations: 

Breakfast  at  S  ;  dinner  at  2,     Sleep  from  11  p,  m.  to  7  a,  m. 


Time  of  duy,    .     .     ♦ 
Hourly  rate,     .     .     . 

1-Sa.u 

8^9 

0-10 

10-11 

11-12 

12-2p,m 

Qt,  dr. 

ox.  dr. 
1     0 

(ML  dr. 
2     0 

OS,  dr. 
1     4 

ci£.  dr. 
1     7 

OS.    ^t, 

1     3 

Time  of  day,    .     .     . 
Hourly  mte,     ,     .     . 

2-3  P.M. 

8-4 

4^ 

6-6 

6-7      7-9 

9-U 

11^7a.m. 

OE*  dr. 
1     2 

ai.dr* 
10  0 

o&dr. 
2    8 

cu.  dr. 
2    8 

OB.  dr.  ax.  dr. 

2    9     14 

ox.  dr. 

1    0 

OS,  dr. 
0    4 

^  The  eij>eriment8  on  which  these  «nd  the  remarks  which  folbjw  are  bused, 
•ro  fully detHi led  in  Iwo  pafn?r9  by  tlie  author — one  In  the  Alcmoirs  of  the  Manch, 
Lit.  and  Phil,  S<»c.|  1808-9;  und  Ih**  other  in  the  Edinb.  Med,  Jouru  ,  Mwrch 
ftiid  April,  18<jO. 
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A  much  closer  insiglit  into  the  varying  activity  of  the  kidneys 
is  obtained  by  comparing  the  quantity  of  solid  urine  excreted 
at  diflerent  periods  of  the  day.  The  solid  matters  are  much 
more  constant  in  their  quantity  than  the  volume  of  the  urine, 
which  is  liable  to  be  greatly  aftected  by  potation,  perspiration, 
&c.  The  annexed  table  contains  the  average  results  of  observa- 
tions made  during  seven  days,  all  consecutive  except  one.  The 
solid  urine  was  calculated  from  the  sp.  gravity  in  the  manner 
explained  in  the  preceding  section : 


Time  of  day. 

Solid  Urine  discharged  per 
hour,  lo  grains. 

Diet,  etc. 

8-  9  A.M. 

9-10    ** 
10-11    " 
11-12    " 
12-  2  P.M. 

29.27 
89  22 
44.84 
45.24 
41.43 

Breakfast  at  eight;   ci>ffee  or   tea, 
with  meat  and  bread  and  butler. 

2-  8  P.M. 
8-  4    " 
4-  5    " 
6-  6    *» 

6-  7    " 

7-  9    '* 
9-11    " 

11-   1  A.M. 

88  60 
88  79 
41.21 
4109 
49.01 
47.44 
87.66 
28.53 

Dinner    at    two;    meat,   potatoes, 
bread,  cheese,  water. 

(No  solid  food  of  any  sort  taken 
after  dinner.) 

1-7   A.M. 

15.58 

Hours  of  sleep. 

7-8  A.M. 

17.75 

f  Prolonged  fasting  in  the  wakincc 
\     state. 

The  table  shows  in  an  interesting  manner  the  increase  of  the 
renal  excretion  after  meals,  and  its  diminution  during  fasting 
and  sleep.  The  increase  began  within  the  first  hour  after 
breakfast,  and  continued  during  the  succeeding  two  or  three 
hours ;  then  a  diminution  set  in,  and  continued  until  an  hour 
or  two  after  dinner.  The  effect  of  dinner  did  not  appear  until 
two  or  three  hours  after  the  meal;  and  it  reached  its  maximum 
about  the  fourth  hour.  From  this  period  the  excretion  steadily 
decreased  until  bedtime.  During  sleep  it  sank  still  lower,  and 
reached  its  minimum — being  not  more  than  one-third  of  the 
quantity  excreted  during  the  hours  of  digestion. 

All  the  urinary  ingredients  appeared  to  partake  in  the  increase 
after  meals.    The  urea  was  found  more  than  doubled ;  the  uric 
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acid  more  than  trebled  ;  the  earthy  and  alkaline  phoflfiliatea 
nearly  donhled. 

The  table  shows  that  the  vegetative  fiinetioiis  share  to  some 
extent  with  the  animal  in  the  repose  of  sleep.  The  mean  hourly 
diseharge  of  solid  urine  during  the  waking  hours,  on  the  seven 
days  of  the  table,  wm  S3J4  grains;  while  the  average  of  the 
hours  of  sleep  was  15.53  grains,  or  less  than  one-half.  This  dif- 
ference is  not,  of  course,  to  be  wholly  attributed  to  the  eflfect  of 
sleep,  inasmuch  as>  under  the  arrangement  of  meals,  during  this 
series  of  oliservations,  the  period  of  sleep  ^vae  also  a  time  of 
fasting*  A  more  exact  estimate  of  the  effect  of  sleep  alone  is 
oljtained  l>y  comparing  tlie  urine  secreted  during  the  hours  of 
sleep  with  that  secreted  during  hours  of  combined  waking  and 
fasting.  If  w^e  take  the  two  last  hours  before  sleeping  (from  11 
to  1),  and  the  limt  hour  after  waking  (from  7  to  8\  w^e  shall 
find  that  the  mean  discharge  of  solid  urine  in  these  three  hours 
was  23,59  grains  jier  hour,  which  is  one-third  more  than. the 
average  of  the  sleeping  hours. 

In  drawing  practical  conclusions  concerning  any  deviation 
from  the  usual  volume  and  quantity  of  the  urine,  the  foHowdng 
points  should  be  borne  in  mind. 

When  the  urine  is  unusually  scanh/^  it  should  be  ascertained, 

^before  prououncing  it  a  nwrbid  phenomenon,  w^hether  the  patient 
has  abstained  from  liquids  above  his  habit,  whether  water  has 
been  eliminated  in  excess  hy  some  other  channel,  as  the  skin  or 
bowels.     The  urine  is  always  scanty  in  cirrhosis  of  the  liver;  in 

Iflome  forms  of  Bright  s  disease  through  their  entire  course;  and 
in  the  last  stage  of  all  forms ;  in  any  condition  of  the  heart 
which  directly  or  indirectly  causes  passi%^e  congestion  of  the 
renal  veins  whereby  the  circulation  through  the  kidneys  is  im- 
peded. In  the  early  stage  of  acute  Bright's  disease,  the  urine 
is  very  scanty,  soTnetinies  approaching  or  reaching  total  sup- 
pression. The  same  occurs  in  the  collapse  period  of  cholera. 
Partial  or  total  suppression  also  occurs  in  the  later  stages  of  all 
organic  diseases  of  the  kidneys;  and  when  any  mechanical 
obstacle  obstructs  the  flow  of  urine.  A  diminution  of  the 
urinary  secretion  which  at  all  approaches  suiipression  is  of  most 
serious  consequence,  and  is  soon  followed  by  a  fornddable  train 
of  symptoms,  which  bring  life  to  a  termination  unless  speedily 
relieved  (see  URiEMiA). 
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The  flow  of  urine  is  abundant  when  the  surface  of  the  body  is 
cool ;  also  as  a  direct  and  invariable  consequence  of  potation, 
unless  some  of  the  conditions  already  mentioned  intervene. 

In  disease,  the  urine  is  discharged  in  excessive  quantity  in 
two  special  maladies— diabetes  insipidus,  and  diabetes  mellitus, 
which  will  be  described  in  future  sections ;  also  in  the  middle 
stages  of  atrophic  degeneration  of  the  kidneys.  Temporary 
excess  of  urine  occurs  after  hysterical  paroxysms,  and  certain 
other  convulsive  attacks  in  males  and  fenmles.  An  increased 
tension  in  the  arterial  system,  as  in  some  cases  of  hypertrophy 
of  the  left  ventricle,  is  associated  with  increased  secretion  of 
urine.  It  is  a  curious  circumstance,  that  in  several  organic 
diseases  of  the  kidneys  in  which  the  renal  substance  is  gradu- 
ally destroyed  (atrophic  Bright's  disease,  cystic  degeneration, 
double  hydronephrosis),  the  volume  of  the  urine  is  sometimes 
increased  though  the  solid  matters  are  diminished.  This  ap- 
pears to  be  an  attempt  on  the  part  of  nature  of  a  compensating 
character,  to  maintain,  by  excessive  transudation  of  water,  the 
depurating  function  of  the  kidneys  under  failing  anatomical 
conditions.  When  at  length  the  destruction  has  gone  so  far 
that  this  kind  of  compensation  can  no  longer  suffice,  symptoms 
of  fatal  suppression  of  urine  rapidly  supervene. 

v.— SUPPRESSION  OF   URINE   (ANURIA). 

Suspension  of  the  secretion  of  urine  arises  under  two  distinct 
classes  of  circumstances.  (1.)  It  may  arise  from  organic  disease 
of  the  secreting  tissue  or  from  some  disturbance  in  the  innerva- 
tion or  vascular  supply  of  the  kidneys.  These  cases  are  not 
dependent  on  any  impediment  to  the  outflow  of  the  urine  by  its 
excretory  channels,  and  I  would  propose  to  classify  them  under 
the  designation  of  non-obstructive  suppression.  (2.)  The  secretion 
of  urine  may  be  suspended  by  the  establishment  of  a  mechanical 
obstruction  in  the  ureter  or  in  the  pelvis  of  the  kidney.  In 
these  cases  the  organs  themselves  are  not  primarily  at  fault,  but 
their  function  is  arrested  by  the  blocking  up  of  their  excretory 
channels.  These  may  be  designated  as  cases  of  obstructive 
suppression. 

The  two  classes  of  cases  contrast  with  each  other  not  only  in 
their  determining  cause,  but  also,  most  markedly,  in   their 
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ejmptoma  and  course.  Non-obstructive  suppression  rarely,  if 
ever,  proves  fatal  as  a  direct  consequence  of  the  suspetiKion  of 
the  secretion  of  urine,  but  through  the  general  effect  of  the 
8hofk  and  collapse  which  has  produced  that  suspension.  The 
eases  run  a  very  rapid  course,  ending  In  death  or  in  recovery  in 
a  few  hours  or  a  day  or  two.  Suppression  from  oljstruction 
produces  its  etfccts  more  slowly;  if  it  result  fattdiy  the  termina- 
tion IB  delayed  for  eight  or  ten  days  or  more.  In  both  classes 
of  ea»e8  the  suppression  is  frequently  not  absolute;  some  email 
quantity  of  urine  is  generally  voided,  and  the  clmracter  of  this 
urine  h  distinctive.  In  noo-obstnictive  cases  the  urine  is  either 
high-colored  and  concent  rated,  or  it  contains  albumen  and  casts, 
which  plainly  indicate  disease  of  the  renal  tissue*  In  obstructive 
cases,  on  the  other  hand,  the  urine  which  escapes  past  the 
obstacle  is  pale  and  watery,  and  devoid  of  albumen  or  casta. 


1.  Mm-obstnicttve  Siippression. 

There  is  comparatively  little  known  about  this  subject,  and 
it  merits  a  more  extended  study. 

In  the  terminal  stage  of  chronic  Bright's  disease,  the  urine  is 
often  suppreesed  for  ten  or  twenty  hours  liefore  death,  i*rol>aljly 
from  the  destructive  process  in  the  kidney  having  reached  its 
extreme  degree. 

In  the  earliest  stages  also  of  acute  Bright's  disease— especially 
in  the  scarlatinal  form— the  urine  is  sometimes  suppressed  for 
many  hours  or  for  a  day  or  two.  The  return  of  the  urinary 
flow  is  sometinies  sudden  and  very  copious,  more  frequently  it 
is  gradual.  A  similar  suppression  may  occur  in  scarlatinal 
dnq»4^y,  which  is  unacconipanied  by  albuminuria.  The  follow- 
ing is  a  characteristic  example: 

A  child  of  seven  had  sickened  with  scarlet  fever  about  a  fortnight 
before  my  visit*  The  attack  was  oiild ;  and  the  patient  entered  on 
convalescence  five  (lays  ago.  Two  diiys  ago  general  anasarca  set  in, 
with  vomiting  and  jmrging.  The  tirine  became  scanty,  almost  to  sup- 
press i on .  When  1  saw  the  c h  i  I d  o  ii ly  t  w o  d  rac h  tii s  o f  n  r i ii  e  h ad  1  >ee n 
voided  in  the  previous  tweiity-foyr  hours.  It  was  of  a  deep  saflrnn 
color,  and  highly  cf>n  cent  rated ;  it  contained  casts,  bnt  not  a  tnice  of 
albumen.  The  pu[>ils  were  strongly  coutracted|  and  the  tongue  and 
Bkiu  were  dry.  There  was  vomiting  and  purging.  Under  tlic  iufln- 
ence  of  blanket  liaths,  a  considerable  amelioration  in  tbe  general 
symptoms  was  produced  ;  but  in  the  two  following  days  only  three 
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ounces  of  a  deep  yellow  urine  were  voided.  On  the  fourth  day  violent 
vomiting  came  on  again,  and  loud  pericardial  friction  was  heard. 
Death  took  place  next  da}' — preceded  by  great  restlessness,  but  with- 
out coma  or  convulsions.  The  total  quantity  of  urine  voided  in  the 
last  seven  days  of  life  amounted  to  between  six  and  seven  ounces. 
No  autopsy  was  permitted. 

The  most  remarkable  examples  of  this  form  of  suppression 
occur  in  that  state  of  system  which  is  called  shock  or  collapse. 
In  the  algid  stage  of  cholera  and  yellow  fever  the  urine  is  fre- 
quently suppressed  for  twenty  or  thirty-six  hours.  The  return 
of  the  flow  is  generally  gradual ;  the  first  portions  of  urine  being 
scanty,  high-colored,  and  containing  blood  and  albumen. 

All  types  of  violent  fever  and  inflammation  are  liable  to  be 
complicated  with  suppression  of  urine.  And  a  similar  effect 
may  attend  an  over-dose  of  turpentine  or  poisoning  by  the 
mineral  acids  and  other  irritants. 

Suppression  also  is  a  common  attendant  on  the  shock  and 
collapse  following  serious  internal  injuries,  such  as  rupture  of 
the  bowels  or  of  the  liver,  spleen,  or  uterus. 

The  kidneys  appear  peculiarly  sensitive  to  injuries  or  violence 
applied  to  the  urethra,  and  rapidly  fatal  collapse  with  suppression 
of  urine  has  been  known  to  follow  slight  operations  on  the 
urethra  or  even  the  passing  of  a  catheter.  I  remember  an  in- 
stance in  which  death  in  twenty  hours — with  total  suppression 
— followed  catheterism  in  an  old  case  of  stricture  when  instru 
ments  had  been  repeatedly  used  before  without  any  ill  effects. 
The  only  post-mortem  appearance  of  consequence  was  intense 
congestion  of  the  kidneys.  Sir  H.  Thompson  mentions  a  case  in 
the  last  edition  of  his  work  on  Stricture  in  which  a  man  with 
old-standing  narrow  stricture  died  fifty-four  hours  after  the 
passing  of  an  instrument  which  had  been  used  at  least  a  hun- 
dred times  before.  No  damage  whatsoever  was  found  to  have 
been  inflicted  on  the  urethra.  Rigors  and  vomiting  commenced 
about  an  hour  after  catheterization,  and  not  another  ounce  of 
urine  was  secreted  from  that  time  until  death.  In  this  case  the 
kidneys  were  found  congested  to  an  extraordinary  degree,  but 
no  sign  of  inflammation  existed  in  any  part  of  the  excretory 
urinary  apparatus.  Similar  consequences  have  been  known  to 
follow  Holt's  operation  for  stricture.    In  Mr.  Fayrer's  case  rigors 
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and  vomiting  ushered  in  collapse  with  total  suppression  of  uriite 
and  death  in  thirty-six  hours,' 

The  pathology  of  tliei?e  oases  is  very  obscure.  The  immediate 
cause  of  the  suppression  would  appear  to  be  intense  congestion 
of  the  kidneys,  Disturbaoee  of  the  innervation  of  the  organs  is 
probably  the  primary  cause  and,  posi^ibly  u^Uo  in  many  cases,  the 
direct  cause  of  the  susfieiiHion  of  the  secretion. 

Death  is  too  rapid  to  be  due  to  the  nou-elimination  of  the 
urinary"  excreta.  The  t^upprcf^sion,  in  fact,  is  only  one  among 
the  many  phenomena  of  fatal  collapse. 

In  the  w^ay  of  treatment  there  is  nothing  ec[ual  to  the  bot 
bath.  In  many  cases  the  relief  is  both  striking  and  prompt; 
the  flow  of  urine  being  sometimes  restored  while  the  patient  is 
actually  immersed.  The  effect  may  be  kept  up  by  hot  mustard 
and  meal  pfmltices  to  the  loins.  Hot  gruel  enemata  are  also 
useful.  Medicines  by  the  mouth  can  rarely  be  administered  on 
account  of  the  incessant  vomiting. 

2«  Obstructive  Siipprcssioru 

The  most  common  case  of  obstructive  suppression  is  the 
impaction  of  a  stone  in  the  ureter  of  a  person  who  has  only  one 
kidney,  or,  at  least,  only  one  capable  of  secreting  urine.  Some- 
times one  of  the  kidneys  is  congeni tally  absent;  or  it  has  been 
permanently  disabled  at  some  preceding  period  of  life  by  the 
lodgment  of  a  stone  in  its  ureter,  or  by  some  other  accident  or 
disease.  In  such  a  ease  the  passage  of  a  stone  into  the  ureter 
of  the  surviving  kidney  would,  of  necessity,  produce  complete 
tiuppreasion  of  urine.  The  next  most  common  Civse  is  the  black- 
ing up  of  the  terminal  portions  of  the  ureters  by  the  progre^^s  of 
a  morbid  growth,  involving  the  base  of  tlie  bladder.  The  less 
frequent  cases  depend  on  some  congenital  malformation  of  the 
ureters,  or  of  the  renal  arteries,  whereby  an  impetliment  is  con- 
etituted  to  the  outflow  of  urine.  This  may  be  slight  at  tirst, 
but  in  process  of  time  it  becomes  progressively  greater,  until  at 
leligth  it  arrests  the  secretion  of  urine.  Examj^les  of  these  three 
modes  of  obstruction  will  be  found  among  the  following  cases. 

I  See  ft  paper  by  W.  M.  Banks  on  Dretbrnl  Fever,  in  Kd'm.  Med-  Jmirn.  fur 
June,  1671. 
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A  case  of  suppression  from  obstruction  seldom  reaches  a  fatal 
climax  without  some  urine  having  been  voided  during  its  course 
— it  may  be  a  few  ounces,  or  it  may  be  a  few  pints.  The  charac- 
ter of  this  urine  is  very  remarkable.  Instead  of  being  high- 
colored  and  concentrated — as  one  would  expect  under  such 
circumstances—it  is  pale  and  watery,  and  of  very  low  specific 
gravity.  It  may  accidentally  be  colored  by  blood,  but  it  is  de- 
fective in  the  proper  urinary  pigment,  and,  as  a  rule,  is  free  from 
albumen. 

This  peculiarity  depends  on  the  physical  conditions  under 
which  the  urine  in  these  circumstances  is  secreted.  In  order  to 
understand  the  matter  clearly  it  will  be  necessary  to  call  to 
mind  the  mutual  relations  in  health  of  the  blood  circulating  in 
the  renal  arteries  and  the  urine  newly  secreted  from  it,  and  flow- 
ing down  the  uriniferous  canals.  In  the  normal  state,  the  limit- 
ing membrane  intervening  between  the  blood  circulating  in  the 
Malpighian  tufts  and  around  the  convoluted  tubes  on  the  one 
hand,  and  the  urine  in  the  uriniferous  canals  on  the  other,  is 
subject  on  the  side  of  the  blood  to  a  considerable  pressure, 
namely,  the  lateral  pressure  within  the  arterial  system ;  while 
on  the  other  side  there  is  no  counter-pressure  at  all  so  long  as 
the  escajie  of  urine  is  free. 

This  inequality  of  pressure,  as  was  first  suggested  by  Ludwig, 
and  afterwards  experimentally  proved  by  Hermann,'  is  a  capital 
factor  in  the  production  of  the  urinary  secretion.  Hermann 
(operating  on  animals)  found  that  when  the  pressure  within  the 
renal  artery  was  lowered  the  flow  of  urine  was  proportionately 
diminished.  He  tested  this  point  in  two  ways.  In  the  first  set 
of  experiments  he  lowered  the  blood-pressure  in  the  kidney  by 
contracting  (by  a  clamp)  the  calibre  of  the  renal  artery.  In  the 
second  set  he  created  a  counter-pressure  in  the  uriniferous  canals 
by  impeding  the  flow  of  urine  by  means  of  a  column  of  mercury 
communicating  with  the  ureter.  By  this  latter  method  he  ex- 
actly imitated  the  condition  produced  when  the  ureter  is  blocked 
up  by  a  stone,  or  some  other  mechanical  obstruction.  Hermann 
found  that  a  pressure  in  the  ureter  of  10  millimetres  of  mercury 
(0.4  inch)  caused  a  sensible  diminution  in  the  flow  of  urine ;  this 
diminution  went  on  increasing  up  to  a  pressure  of  50  millime- 


1  Henleand  Pfeufer'g  <*Zeitschrift,"  1862,  p.  1. 
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tres;  and  with  a  pressure  of  00  millimetres  of  mercury  (2,4 
inches)  the  eecretion  of  urine  was  altogether  arre&ted.  In  these 
experiments  the  specific  gravity  and  colomtion  of  the  urine  are 
not  alluded  to,  bat  it  was  uniformly  found  that  the  percentage 
of  urea  progressively  diminished  as  the  pressure  in  the  ureter 
increased. 

Basing  our  deductions  on  the  clinical  facts  to  be  presently 
adduced,  and  on  the  results  obtained  experimentally  by  ner- 
mann, we  may  assume  that  a  mechaoical  obstruction  in  the 
ureter  will  inevitably  prrniuce  the  following  scries  of  events :  As 
soon  as  the  obstruction  is  established  the  urine  begins  to  accumu- 
late above  it ;  the  accumulating  untie  determines  an  upward 
pressure  first  in  the  ureter,  then  in  the  fielvia  of  the  kidney, 
and  ultimately  in  the  uriuiferous  tubes*  As  the  urine  goes  on 
accumulating  the  pressure  within  these  channels  necessarily  in- 
creases, notil  at  length  the  pressure  so  created  is  sufficiently 
great  in  the  unniferous  canals  to  counterpoise  the  pressure 
within  the  renal  bloodvessels.  When  this  point  is  reached  the 
secretion  of  urine  is  arrested  and  total  suppression  ensues.'  If, 
again,  the  obstruction  be  not  altogether  complete,  and  there  be 
m  for  some  urine  to  escape  past  the  obstacle,  the  urine  so 
escaping  will  have  been  secreted  under  a  high  pressure  within 
the  uriniferous  canals,  and  its  constitution  will  be  found  thereby 
materially  altered ;  it  will  be  very  pale,  watery,  devoid  of  its 
projier  coloring  matter,  poor  in  urea,  and  of  low  specific  gravity. 
It  may,  indeed,  be  tinged  with  blood,  but  this  is  an  accidental 
circunistaiice. 

Another  point  with  regard  to  the  urine  in  obstrnctive  snp- 
pression  is  the  irregularity  of  its  tintea  of  emission.  Tn  nearly 
all  the  cases  observed  this  is  a  marked  peculiarity.  One  day 
there  will  be  a  discharge  of  urine,  the  next  day  none,  or  jKcrhapa 
none  for  two  or  more  days,  and  then  again  a  return  of  the  flow, 
and  again  an  arrest.    This  point  will  be  again  adverted  to. 


*  In  retenttMt  of  urine  the  obi^i ruction  is  situated  below  tht*  blndder^in  the 
urc'tbra*!  und  the  physicttl  cfniditioTis  are  essetxtiiilly  diflWent  from  tbose  of  an 
obstruction  in  the  ureter — on  account  of  the  enormoiig  distenaibili ty  of  the  bladder 
which  pomiita  the  urine  to  aooumultite  in  that  vi^ousj  and  thus  prevents  the 
pressure  emending  immediwlely  up  the  uretr*rs.  But  this  dit^ten&ibility  it  not 
^Mpf  course,  unlimited,  and  a  time  must  urrive— if  life  continue  and  the  ob.^triictfon 
^^^|(e  not  overcome — when  the  etfbcts  of  the  block  are  felt  in  the  ureters,  and  then 
^^^^ mippre*swn  of  urine  is  superadded  to  retention. 
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The  long  delay  of  characteristic  symptoms  is  also  a  striking 
circumstance.  When  even  the  suppression  is  absolute,  seven  or 
eight  days  elapse  l>efore  the  special  symptoms  of  unemic  poison- 
ing make  their  appearance,  but  when  these  do  appear  the 
end  approaches  rapidly,  and  death  is  not  delayed  beyond  two  or 
three  days.  Up  to  the  rise  of  the  proper  unemic  symptoms  the 
condition  of  the  patient  is,  as  a  rule,  wonderfully  calm  and  free 
from  distress.  There  may  be  more  or  less  gastric  disturbance 
and  insomnia,  and  declension  of  the  muscular  strength,  but  the 
functions  generally  proceed  tranquilly,  and  the  intelligence  is 
undisturbed. 

The  most  distinctive  and  invariable  of  the  special  uraemic 
signs  are  muscular  twitchings.  I  believe  that  these  are  never 
wanting.  Contraction  of  the  pupils  is  also  a  constant  sign, 
but  later  in  its  development  than  muscular  twitches.  Rapidly 
increasing  muscular  weakness  is  also  constantly  witnessed,  and 
as  this  invades  the  respiratory  muscles  the  breathing  becomes 
markedly  slow,  panting,  and  laborious.  The  tongue  and  palate 
become  quite  dry  in  the  two  or  three  last  days.  The  cerebral 
functions  are  much  less  involved  than  might  be  expected.  There 
is  increasing  drowsiness,  with  short,  fitful  snatches  of  sleep,  and 
a  little  rambling  delirium,  but  absolute  coma  rarely  supervenes, 
and  convulsions  are  quite  exceptional.  The  intellect  is  more 
commonly  preserved  to  the  last,  and  in  more  than  one  instance 
the  patient  has  spoken  sensibly  the  instant  before  death.  Diar- 
rhoea (unless  produced  artificially)  is  quite  exceptional,  so  like- 
wise is  excessive  vomiting.  There  is  never  any  dropsical 
symptom.  The  skin  is  commonly  moist,  often  sweating  pro- 
fusely. There  is  never  any  ammoniacal  or  urinous  odor  from 
the  breath  or  skin,  nor  from  the  body  after  death.^  The  power 
of  taking  food  varies :  as  a  rule  it  is  moderate  up  to  an  advanced 
stage,  but  complete  anorexia  comes  on  a  day  or  two  before  death. 

There  are  some  other  points  relating  to  the  morbid  anatomy, 
the  survivorship  and  the  treatment,  which  will  be  more  con- 
veniently noticed  in  the  way  of  comment  on  the  particular 
cases  to  be  now  described,  or  in  the  concluding  part  of  the  sec- 
tion. 

^  This  seems  a  point  of  distinction  from  retention  of  urine. 
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Cask  K — A  tnan,  set.  67,  who  twelve  years  before  had  auflered  from 
symptonis  of  renal  colic,  but  bnd  not  passed  any  stone,  was  atlacked 
abotit  six  weeks  before  his  death  with  symi>toms  of  left-  renal  ealt-ulus, 
with  freqnent  micturition  and  pains  in  tlie  lefl  loin,  ^e,  A  ff>rtnight 
before  his  death,  a  tier  a  lonj?  widk,  he  felt  a  sudden  access  of  intense 
pain  in  the  left,  loin.  This  coo  tinned  in  great  severity  for  four  days, 
and  was  accompanied  with  ver^'  fivquent  and  scanty  inieluritioti.  At 
the  end  of  these  four  days  the  urine  became  altogether  suppressed, 
and  the  pain  ceased  a  few  hours  alter.  On  the  third  day  of  complete 
suppression  I  saw  the  patient.  He  had  absolutely  no  sy m  [(toms  refera  !»le 
to  the  suspended  urinary-  function ;  be  was  calm,  free  from  pain,  also 
from  nausea  and  vomiting,  without  desire  to  void  urine;  pulse  80; 
tongue  ele^n  ;  skin  dry  ;  he  had  had  no  sleep  for  two  nights.  He  was 
ordered  a  warm  bath,  a  saline  mixture*  and  to  have  the  course  of  tlie 
left  ureter  well  kneaded  with  the  aid  of  a  liniment.  Next  day  (fourth 
day  of  suppression)  he  passed  a  pint  of  pale,  limpid  urine;  he  had 
perspired  freely  and  8le]>t  some  hours.  On  paltiating  the  renal  regions 
the  right  was  felt  to  be  tlat  and  empty,  contrasting  with  the  left  which 
presented  its  natural  roundness  and  sense  of  resistance. 

On  the  next  day  (fifth)  twelve  ounces  of  urine  were  voided.  It  was 
clear,  almost  colorless,  sp.  gr.  1010,  not  albuminous,  and  contained 
LD2  grairjs  of  nrea  per  ounce.  There  was  anorexia,  ttdrst,  nausea, 
and  oecasiunal  vamithig,  a  slight  sense  of  mental  confusion,  but  no 
actual  delirium  ;  |)ulse  80 ;  respiration  24, 

On  the  following  day  (sixth)  the  same  symptoms  continued,  with 
intense  restlessness  and  insomnia.  Sixteen  ounces  of  colorless  urine 
were  passed,  sp.  gr,  1011,  containing  2.08  grains  of  urea  per  ounce* 
The  ftjllowing  new  symptoms  also  showed  themselves — dryness  of 
tongue  at  tip,  contraction  of  pupils,  an-l  occasional  hiccough.  In  the 
evening  of  this  day  six  more  ounces  of  limpid  urine  were  voided  ;  sp. 
gr.  1011  ;  temperature  in  axilla  98. (J^. 

On  the  afternoon  of  the  next  day  (seventh)  a  great  cliange  for  the 
orse  was  observed.  Pulse  BO,  iiTegular;  respiration  20,  labored, 
long-drawn,  interrupted ;  tongue  dry  and  brown ;  frequent  muscular 
twitches  all  over  body ;  patient  indiflcreut  and  drows\-,  but  answer- 
ing fpiestions  inteliigently ;  no  urine  for  the  last  eighteen  hours. 

Death  took  place  iliirty-six  hours  alter  the  last  visit — exactly  nine 
and  a  half  days  from  tlie  coni  men  cement  of  the  suppression.  Tlie 
svTuptoms  during  this  last  j)eriud,  as  oliserved  by  Mr.  Mellor,  with 
whom  I  saw  the  case,  were — increasing  lahorlonsness  and  slowness  of 
the  respiration,  which  assumed  a  panting  character;  deepening  in- 
dilference,  but  still  he  answered  "yes''  and  ^*no''  to  questions  ad- 
dressed to  him,  though  slowly  and  unwillingly;  pupils  couLracted  to 
pins*  points ;  finally  complete  coma.  There  was  a  doubtful  convulsive 
seizure  immediately  before  death, 

AutQjmij. — Strong  rigor  mortis;  body  well  nourished  and  quite  free 
from  urinous  or  aininoniacal  odor.  All  the  organs  healthy  except  the 
ktilneys  and  ureters.  The  rigftl  knhuvj  was  wholly  converted  into  a 
fibrous  mass,  studded  with  cysts,  and  weighed  two  and  a  half  ounces. 
The  corresponding  ureter  was  impervious  throughout,  and  changed 
to  a  fibrous  cord,  whii-h  was  thickenetl  al»out  the  middle  to  double  its 
width.     This  thickened  part  was  solid  and  fibrous  like  the  rest»     No 
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8tone  existed  in  any  part  of  the  ureter  or  kidney,  but  it  was  con- 
jectured tliat  the  thickened  part  of  the  ureter  had  been  the  seat  of  an 
obstruction,  and  that  the  stone,  or  whatever  object  had  constituted 
the  obstruction,  had  been  subsequently  removed  by  absorption. 

The  left  kidney  was  much  enlarged  ;  it  weighed  ten  ounces,  and,  on 
section,  appeared  dark  and  intensely  congested.  The  ureter  was  as 
thick  as  a  goose-quill,  and  distended  with  urine.  At  its  lower  part 
were  found  three  little  oxalate  of  lime  calculi  about  the  size  of  hemp- 
seeds,  and  weighing  altogether  one  and  a  half  grains.  One  of  these 
was  tightly  impacted  in  the  terminal  part  of  the  ureter,  where  it  passes 
through  the  coats  of  the  bladder;  this  was  the  cause  of  the  obstruc- 
tion. The  fluid  imprisoned  in  the  ureter  amounted  to  three  drachms, 
and  consisted  of  grumous  bloody  urine.  The  pelvis  of  the  kidney 
was  only  slightly  dilated,  and  contained  about  two  drachms  of 
bloody  urine. 

The  bladder  contained  about  six  ounces  of  pale  dilute  urine ;  its 
coats  were  healthy. 

The  course  of  events  in  this  man  appears  to  have  been  the 
following :  About  a  month  before  the  patient  came  under  obser- 
vation three  small  calculi,  which  had  been  previously  lying 
harmlessly  in  one  of  the  infundibula,  were  dislodged,  and  fell 
into  the  pelvis  of  the  kidney.  Here  they  sojourned  some  four 
weeks,  causing  pains  in  the  left  loin  and  frequent  micturition. 
At  the  end  of  this  period  they  suddenly  entered  the  ureter,  and 
for  four  days,  amid  great  suffering,  continued  their  descent  to 
its  lower  part.  Here  the  foremost  calculus  became  impacted, 
the  pain  ceased  suddenly,  the  passage  of  urine  was  blocked  up, 
and  suppression  ensued.  Had  the  opposite  kidney  been  intact 
no  serious  consequences  would  have  followed.  The  healthy 
kidney  would  have  become  proportionately  hypertrophied  and 
performed  double  duty.  But  the  right  kidney  was,  by  an  un- 
toward coincidence,  practically  non-existent.  It  had  itself,  as 
may  be  conjectured,  many  years  before,  passed  through  a  train 
of  events  similar  to  that  which  had  now  extinguished  the 
activity  of  its  fellow. 

The  8uppres8ion  of  urine  in  this  case  lasted  nine  days  and  a 
half.  During  the  first  three  days  the  suppression  was  complete. 
Then  followed  a  period  of  four  days,  during  which  an  aggregate 
quantity  of  fifty-four  ounces  of  urine  were  voided.  Finally,  in 
the  last  two  and  a  half  days  no  urine  was  passed,  but  six  ounces 
were  found  in  the  bladder  after  death,  making  a  total  of  sixty 
ounces  of  urine  secreted  in  nine  days  and  a  half.  This  seems  at 
first  sight  a  not  inconsiderable  quantity,  and  causes  surprise 
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that,  suppression  being  so  incomplete,  life  was  not  longer  main- 
tained. But  on  closer  inqnirj  the  suppression  proves  to  have 
heen  more  complete  than  at  first  ap|>eare(L  The  nrine  disfhargetl 
%vaB  exceedingly  dilute,  its  sp,  gr*  ranged  from  1010  to  1011,  and 
its  proiwrtion  of  urea  was  only  about  two  grains  per  ounce;  this 
gives  a  total  w^eiglit  of  urea  excreted  in  nine  and  a  half  days  of 
only  120  grains,  which  is  less  than  one-fourth  of  the  normal 
amount  for  a  single  day. 


I 


Cask  2,— A  very  stoat,  tall  man,  aet.  69,  suffered  four  j^ears  before 
from  symptoras  of  the  passage  of  calculi  from  tbe  left  kidney.  Two 
small  uric  acid  stones  were  passed  after  several  weeks  of  su tiering, 
and  then  the  symptoms  suhsided. 

After  four  years  of  good  health  the  patient  was  seized  one  morning, 
without  assignable  cause,  with  sudden  pain  in  tlie  right  loin  and  urgent 
desire  to  pass  water.  The  pain  and  urgeuey  of  micturition  continued 
until  the  afternoon,  and  small  quantities  of  blrxKly  urine,  amounting 
altogether  to  about  half  a  piot,  were  voided  at  short  intervals  during 
the  day.  The  stomach  was  irritable  throughout  the  day.  Towards 
evening  the  flow  of  urine  ceased  entirely  and  the  pain  diminished. 

I  saw  the  patient  for  the  fir^t  time  about  fifty  hours  afler  the  com- 
meneemeot  of  the  suppression,  with  Mr.  Grindrod,  of  New  Mills;  and 
I  visited  him  daily  until  his  death,  which  took  place  in  nine  days  and 
a  few  hours  after  the  arrest  of  the  urinary  flow.  During  thin  period 
he  only  voided  urine  once,  namely,  two  ounces  on  the  fourth  day,  and 
none  vvas  found  in  the  bladtler  after  death.  This  spe^'imen  of  urine 
was  quite  characteristic  of  obstructive  su|>pression.  Its  sp.  gr.  was 
1010;  it  contained  a  little  blood  and  a  slight  corresponding  trace  of 
albumen-  When  the  blood  corpuscles  had  subsided  the  urine  had  a 
pale  straw  color,  and  the  depoHit  contained,  besides  blood-disks,  a 
large  number  of  e|iithelial  ctdls  of  a  transitional  character,  resembling 
those  of  the  pelvis  of  the  kiduey. 

The  cai>e,  whicli  was  closely  watched  throughout  its  course,  pre- 

ated  a  typical  exam|jle  of  death  from  pure  anuria.  Pr,  Garrod  was 
llegraphed  for  from  London,  and  joined  our  consultation  on  the  lifth 
day  of  suppression. 

For  tbe  first  six  days  the  symptoms  were  marvellously  slight,  and 
yielded  but  faint  indications  that  one  of  the  capital  functions  (d*  the 
hudy  was  in  absolute  abeyance.  The  muscular  strength  had  indeed 
declined,  and  the  sleep  was  bnd,  but  the  patient  was  calm;  bis  tongue, 
skin,  and  pupils  were  natural ;  there  was  little  nausea  and  no  vomit* 
iug  after  the  fourth  day;  the  intellect  was  unclouded;  there  was  not 
^le  least  urinous  or  ammoniacal  odor  about  the  breath  or  sweat;  the 

dlse  was  steady,  at  al»out  72,  the  respirations  24,  and  the  temperature 
scarcely  varied  from  the  normal  limits.  There  was  no  desire  io  make 
water,  scarcely  any  pain  or  tenderness  in  the  right  loin,  and  he  con- 
tinued to  take  a  fair  amount  of  nourishment.  On  the  seventh  day  the 
characteristic  symptoms  of  suppression  began  to  show  themselves. 
On  thia  day  occasional  slight  twitchiugs  or  pluckings  of  the  muscles 
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were  observed  on  the  trunk  and  limbs,  and  the  tongue  began  to  be  dry. 
The  insomnia,  which  had  been  a  marked  symptom  from  the  first,  be- 
came very  distressing;  he  dozed  frequently  for  short  periods,  and 
started  on  falling  asleep  and  awaking.  He  took  nourishment  fairly, 
and  had  no  vomiting  or  thirst,  and  only  very  slight  and  transient 
nausea. 

On  the  eighth  day  the  patient  was  still  calm  and  quite  free  from 
mental  confusion  or  indifference  when  fairly  awake,  but  when  left 
alone  he  was  constantly  falling  off  into  a  fitful  doze,  and  awaking  with 
a  start.  The  muscular  twitch ings  were  more  marked  than  yesterday, 
and  the  muscular  weakness  had  increased  greatly ;  nevertheless  he 
was  up  and  dressed  in  his  bedroom  for  an  hour  and  a  half.  The  pupils 
were  natural,  and  he  took  his  food  pretty  well — a  quart  of  milk,  some 
cocoa,  bread  and  butter,  and  rice  pudding.  The  skin  had  acted  pro- 
fusely from  the  beginning  in  response  to  warm  baths.  No  nausea  or 
vomiting.  A  peculiar  panting  character  of  the  respiration  was  noticed 
to-day,  which  became  more  and  more  pronounced  until  his  death. 
The  temperature  also  began  to  fall. 

On  the  ninth  day  the  patient's  condition  changed  greatly  for  the 
worse.  The  insomnia  and  restlessness  were  most  distressing;  the 
twitchings  of  the  muscles  very  frequent  and  severe ;  the  tongue  and 
mouth  were  perfectly  dry;  the  pupils  were  decidedly  contracted, 
though  still  sluggishly  responsive  to  light;  thirst  was  troublesome 
and  the  appetite  quite  gone;  the  weakness  was  so  great  that  he  could 
not  walk  without  the  help  of  two  assistants ;  his  legs  had  to  be  lifted 
into  the  bath.  There  was  no  persistent  nausea,  but  he  vomited  after 
a  compound  jalap  powder.  Although  his  intellect  was  clear  when  he 
was  roused  (he  transacted  some  business  with  his  lawyer)  there  was 
marked  indifference  when  he  was  left  undisturbed,  and  he  lapsed  at 
once  into  a  dozy  state,  lying  with  his  mouth  open  and  jaw  half 
dropped,  breathing  pantingly  with  a  long  pause  between  expiration 
and  inspiration. 

On  the  tenth  day,  at  one  p.m.,  the  patient  died,  having  lived  for  a 
little  more  than  nine  whole  days  from  the  onset  of  the  suppression, 
and  having  voided  in  this  interval  only  two  ounces  of  a  very  dilute 
urine. 

The  incidents  of  the  closing  scene  were  very  distressing.  The 
weakness  increased  rapidly ;  the  night  was  most  restless ;  the  patient 
was  constantly  getting  up  to  have  a  stool,  but  voided  nothing  except 
a  little  mucus.  The  thirst,  dryness  of  the  mouth  and  the  muscular 
twitchings  went  on  increasing.  At  six  a.m.  the  breathing  became 
very  embarrassed,  threatening  suffocation.  He  asked  to  be  instantly 
raised  on  the  side  of  the  bed  into  a  sitting  posture.  He  then  belched 
up  a  large  quantit}^  of  flatus,  and  was  thereby  much  relieved  in  his 
breathing.  After  a  couple  of  hours  he  lay  down  again,  but  with  his 
head  raised.  Tlie  power  of  his  legs  was  now  quite  gone ;  he  said  he 
could  not  feel  them.  At  nine  o'clock  the  pulse  was  80,  respirations 
15,  very  labored  and  interrupted.  The  pupils  were  strongly  con- 
tracted. The  twitchings  were  incessant  all  over  the  body  and  limbs. 
The  breathing  becoming  again  more  embarrassed,  he  was  lifted  on 
the  side  of  the  bed,  and  finally  into  his  arm-chair.  His  strength  failed 
now  more  and  more,  and  the  breathing  became  more  and  more  diflBcult, 
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and  the  uneasiness  and  distress  increased,  dozing  and  starting  inces- 
santly, lie  remfiinec!  in  his  chair  until  one  O'clock,  wlien  he  began 
to  slide  off,  and  while  about  to  be  iissistcil  up  again,  he  asked  to  have 
his  hands  nibbed,  and  snddenlj  fell  back  dead.  There  wa*?  no  coraa 
or  convnlsion  thronghout.  He  appeared  to  wander  at  times  through 
the  night,  but  when  his  attention  was  roused,  he  showed  nnshftken 
consciousness  and  intelligence  to  the  end.  The  eharaeter  of  his 
breathing  in  the  last  two  days  was  peculiar,  and  beeanie  increasingly 
so  as  death  approached.  The  inspiration  became  more  and  more 
prolonged  and  laborious,  and  expiration  shorter  and  more  panting, 
with  a  lengthening  pause  betivccn.  The  respiratory  diHiculty,  which 
appeared  to  be  the  immediate  cause  of  death,  evidently  arose  from 
the  diminishing  power  of  the  inspiratory  muscles. 

The  poHtmorffm  examination  was  confined  to  the  abdomen-  All 
the  organs  w^ere  healthy,  except  the  kidneys  and  ureters.  The  right 
kidney  was  enlarged  and  weighed  1  H  tfuniccs.  Its  surface  was  dotted 
here  and  there  with  numerous  black  blood-spots ;  but  tlie  general  ap- 
pearance, both  on  tlic  surface  and  on  scctioji,  was  i>ale,  mottled, 
Jecidedly  aniemic-looking.  It  cnntrasted  strongly  with  the  dark, 
Imost  black  congested  kidney  found  in  Case  1.  The  pelvis  and 
"nreter  were  not  in  the  least  diiatcd.  They  contained  about  two  tea- 
spoonfuls  of  bloodstained  urine,  A  small  uric  acid  calculus  was 
IVjund  tightly  impacted  in  the  lower  part  of  the  ureter,  jost  above  its 
entrance  into  the  bladder.  It  was  about  the  size  and  shape  of  a 
hemp-seed,  and  weighed  1|  grains.  ' 

The  lefl  kidney  was  found  completely  destro^'ed.  It  was  hollowed 
ont  iuto  a  lobulated  sac,  about  as  large  as  the  heallh^^  kidney.  On 
cutting  it  open  there  escaped  about  five  ounces  of  an  oimrpie  white 
fluid,  exactly  resembling  new  milk.  This  singular  looking  fluid  re- 
tained its  milky  appearance,  even  on  long  standing  ;  it  was  tbuud  to 
consist  of  m^Tiads  of  needles  of  urate  of  soda  floating  in  a  highly 
|lbuminous  serum.  The  sac  wall  eonsisted  of  a  tough  leathery 
issue,  from  one  to  two  lines  in  thickness,  quite  devoid  of  any  recog- 
"imable  renal  structure*  The  cause  of  tfiis  mischief  was  found  at  tne 
entrance  into  the  ureter,  where  the  channel  was  complettl^^  blocked 
up  by  a  uric  acid  stone,  weighing  52  grains.  The  rest  of  tlie  nreter 
was  pervious  and  normal 

The  bladder  was  empty  and  healthy.  The  body  generally  was 
perfectly  sweet  and  free  from  any  urinous  or  amraoniacai  odor. 


The  pathological  story  of  this  man's  case  was  easily  road 
jven  during  life,  and  only  a  few  details  were  left  to  be  iillcd  in 
the  autopsy.  The  left  kidney  was  destroyed  four  years 
before  by  the  impaction  of  a  calculus  in  its  ureter.  The  right 
kidney  then  became  hypertropbied,  and  pertbrmed  d(>ul>!e  dnty 
in  a  |>erfect  manner  until  another  cakuluB  blocked  up  the  right 
ureter.  Then  the  secretion  of  urine  was  suddenly  and  perma- 
Dentlj'  arrested,  and  the  patient  destroyed  in  less  than  ten  days. 

In  renewing  the  symptoms  in  this  case  it  may  be  observed 
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that  insomnia  and  progressive  failure  of  the  muscular  strength 
marked  the  entire  course  of  the  case.  A  certain  disturbance  of 
the  stomach  and  slight  febrile  movement  set  in  when  the  stone 
was  impacted  in  the  ureter ;  but  these  passed  away  after  the 
fourth  day.  A  fair  amount  of  nourishment  was  taken  up  to 
the  eighth  day,  after  which  the  power  of  taking  food  almost 
wholly  failed.  The  movements  of  the  pulse,  respiration,  and 
temperature,  may  be  seen  by  a  glance  at  the  following  table: 

Pulse.       Respiration.       Temperature. 

Third  day, Tl  —  — 

Fourth  day, 72  24  100 

Fifth  day, 72  24  99.7 

Sixth  day, 72  24  99.7 

Seventh  day 76  20  98.6 

Eighth  day, 76  22  98.2 

Ninth  day, 76  20  97.4 

Tenth  day, 80  15  — 

The  pulse  remained  almost  stationary,  but  with  a  slight 
tendency  to  increased  frequency.  The  respiration  showed  a 
tendency  to  diminished  frequency,  especially  toward  the  last. 
The  temperature  manifested  a  steady  tendency  to  diminution, 
especially  as  death  approached.  This,  I  believe,  will  be  found 
to  be  the  general  rule  in  uraemia.  Muscular  twitches  were  first 
noticed  on  the  seventh  daj'.  At  first  they  were  slight  and  in- 
frequent, but  they  became  more  and  more  frequent  and  severe 
as  the  case  approached  its  termination.  •  The  faculties  were  clear 
to  the  last  gasp ;  there  existed,  however,  in  the  last  three  days,  a 
constant  tendency  to  lapse  into  indifterence,  with  fitful  dozing 
and  starting,  when  the  patient  was  left  undisturbed  The  pupils 
did  not  show  decided  contraction  until  the  ninth  day,  and  dry- 
ness of  the  tongue  and  mouth  became  a  marked  feature  on  the 
same  day. 

This  case  and  Case  1  illustrate  a  noteworthy  jx^int  in  the 
moi'bid  anatomy  of  obstructive  suppression.  In  both  of  them 
it  is  noted  that  the  ureter  above  the  obstruction,  and  the  jielvis 
of  the  kidney,  although  moderately  filled  wdth  stagnant  urine, 
were  not  materially  dilated  or  enlarged.  Those  examples  of 
monstrously  enlarged  ureter  and  pelvis  (sacculated  kidney  or 
hydronephrosis)  which  are  often  witnessed  as  the  effects  of  ob- 
struction in  the  ureter  are  produced  by  slow  degrees,  and  must 
be  regarded  as  a  growth  rather  than  a  simple  dilatation.    In- 
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deed*  the  ureter  and  renal  pelvis  appear  incapable  of  tliat  rapiil 
dilatation  which  we  are  fannliar  with  in  the  bladder.  Tliia  con- 
sideration enaliles  us  to  explain  how  two  different  results  may 
follow  one  and  the  same  cause,  namely,  obstruetion  in  the  ureter. 
When  the  obstruction  is  suddenly  established  and  h  at  once 
complete,  the  consequence  is  not  eulargeoient  and  sacculation, 
but  atrophy  of  the  kidney  and  ureter.  When,  on  tlie  other 
hand,  it  is  slowly  established  and  is  incomplete,  it  produces 
hypertrophic  dilatation  of  the  ureter  and  f>elvis,  and  eventually 
sacculation  of  the  kidney  or  bydrouephrosis. 

Cask  3, — A  man,  let.  40,  liad  sutfered  three  monttis  before  from 
bBymptoms  of  renal  eolie  on  the  right  side,  aud  voided  Home  sjnall 
ealculi.  He  fioon  recovered  fnim  tbin  attack,  and  went  about  his  busi- 
ness in  his  usual  health,  until  three  weeks  liefore  his  death.  He  then 
began  to  sutfer  from  pain  in  his  if'Jf  loin,  which  continued  for  a  fort- 
I  night  During  tins  period  the  urine  was  voided  in  apparently  the 
usual  quantity,  but  his  wife  noted  that  it  had  entirely  changed  its 
character.  Before  it  had  been  high-colored^  but  now  it  became  '^ clear 
as  water/'  At  the  end  of  the  fortnight  eomplete  supprestsion  of  urine 
came  on,  and  death  ensued  in  Jive  days, 

I  only  8aw  this  man  once,  on  the  day  before  his  death,  in  eonsultM- 
tion  with  Mr.  Edwards,  of  this  town.  He  was  then  in  a  state  of  full 
ura^mic  intoxication^ — pupils  eoniraeted  to  pins^  points — mnseular 
twitehtngB  universal  over  the  whole  bod}'— breathing  panting,  slow, 
rund  interruptecl^ — tongue  and  mouth  quite  dry.  He  was  very  restless, 
and  almost  inditferent,  yet  he  answered  tpiestious  sen^^ibly  when 
roused.  He  died  next  day  without  coma  or  eonvulsious;  he  spoke 
Bensibly  half  an  hour  before  his  death. 

Autopnj/  next  day. — The  body  was  quite  free  from  urinous  or  am- 
moniaeal  odor,  and  liealthy  in  every  part  except  the  urinary  organs. 

The  right  tidneyy  which  was  about  the  normal  size,  was  hollowed 
and  in  process  of  atrophy  *^  the  cortical  substatiee  alone  partially  re- 
mained, and  this  was  pale  and  wasted.  The  infuudihula  were  moder- 
ately distended,  and  contained  about  an  ounee  of  pale  tUiid,  which 
was  lost.  The  right  ureter  was  phigged  up  at  its  cotirtueneement  by 
an  elongated  une-aeid  stone  weighing  twenty-two  and  a  half  grains. 
Another  little  stone,  as  big  as  a  hem[>-secd,  Lny  in  ojie  of  the  infudibula. 
The  ureter  below  the  plug  was  normal. 

The  left  kidney  was  ouich  enlarged,  but  healthy.  It  had  the  mot- 
tled appearance  of  the  right  kidney  in  Case  2.  Three  little  uric-acifl 
caleuU,  like  flattened  mustard-seeds,  lay  free  in  the  infundibula.  The 
ureter  and  pelvis  were  moderately  distended  with  tin  id  ;  the  ureter  ap- 
pearing about  the  size  of  a  crow-qnilL  On  slitting  it  open  superli- 
cial  abrasions  were  seen  along  its  entire  track,  showing  the  footsteps 
of  a  deseending  calculus.  Near  the  bladder  this  calculus  was  found,  at 
the  termination  of  the  ureter.  It  slipped  into  the  bladder  during  the 
manipulations.  It  was  a  round  uric-acid  stone  as  large  as  a  smaO  pea, 
and  weighed  one  and  a  half  grains. 

The  bladder  was  empty  and  healthy. 
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Though  this  case  was  seen  but  once,  the  diagnosis  presented 
no  difficulties.  The  course  of  events  was  evidently  as  follows : 
Three  months  before  the  fatal  attack  the  right  ureter  was  plug- 
ged by  a  calculus,  the  function  of  the  right  kidney  was  thereby 
permanently  extinguished,  and  the  organ  at  once  passed  on  to  a 
state  of  atrophy,  which  was  nearly  complete  at  the  time  of  death. 
The  left  kidney  then  took  up  the  double  duty,  and  became  pro- 
portionately hypertrophied.  The  calculous  tendency,  however, 
was  not  arrested,  and  about  three  weeks  before  death  a  small 
calculus  passed  into  the  left  ureter.  It  continued  to  descend, 
amid  much  suffering,  for  about  a  fortnight,  causing  partial  sup- 
pression of  urine.  The  urine  voided  during  this  period  had  the 
special  characteristic  of  urine  secreted  under  pressure  from  below, 
i.f.,  it  was  pale  and  watery.  At  the  end  of  the  fortnight  the 
calculus  had  reached  the  terminal  portion  of  the  ureter ;  there 
it  became  immovably  impacted,  complete  suppression  ensued, 
and  death  followed  in  five  days.  It  must  be  assumed  in  this 
case  that  during  the  fortnight  of  partial  suppression  a  certain 
degree  of  blood-poisoning  took  place  from  the  accumulation  in 
tjhe  blood  of  the  effete  ingredients,  which  should  have  been  re- 
moved by  the  kidneys,  so  that  when  the  suppression  became 
complete  it  only  required  five  days  (instead  of  nine  or  ten)  to 
render  the  blood  poisoned  to  such  a  degree  as  to  be  incompatible 
with  the  maintenance  of  life. 

Case  4. — A  man,  aet.  65,  had  been  subject  for  some  years  to  attacks 
of  renal  colic,  and  had  from  time  to  time  voided  uric-acid  calculi. 
Some  fourteen  days  before  my  visit  symptoms  of  left  renal  colic  had 
set  in,  with  pain  in  the  loin  and  frequent  micturition.  I  was  informed 
that  during  these  fourteen  days  a  considerable  quantity  of  pale,  clear 
urine  had  been  voided,  averaging  altogether  about  two  pints  a  day,  but 
discharged  irregularly.  On  some  days  none  had  been  discharged, 
while  on  other  days  it  had  flowed  copiously  at  two  or  three  separate 
micturitions. 

When  I  saw  the  patient  he  was  in  the  last  phase  of  uraemia ;  the 
pupils  were  strongly  contracted ;  there  were  frequent  and  universal 
muscular  twitchings;  pulse  100;  respirations  16,  markedly  panting, 
but  consciousness  was  intact  when  the  attention  was  roused. 

The  hypogastrium  being  protuberant  and  dull,  a  catheter  was  in- 
troduced by  Dr.  Jepson,  with  whom  I  saw  the  case,  and  two  pints  of 
urine  were  withdrawn.  This  presented  the  usual  characteristics  of 
obstructive  suppression,  it  was  very  pale,  and  its  sp.  gr.  1006. 

Death  took  place  on  the  fifteenth  day  of  suppression,  which,  how- 
ever, had  only  been  partial  throughout.  A  post-mortem  examination 
was  not  permitted,  but  it  was  not  difficult  to  divine  what  had  occurred. 


OBSTRUCTIVE    BU  PPB  ESSIOIT. 


53 


The  right  kidney  had  doubtless  been  destroyed  at  some  previous 
period  by  the  impaction  of  a  calcuhis  in  its  nreter.  The  lefl.  kidney, 
which  had  then  become  the  sole  oro^an  of  the  urinary  function,  was  in 
its  turn  aid\jected  to  a  simihir  accident;  a  calculus  entered  its  ureter 
and  failed  to  clear  the  passage  inlo  the  bladder,  ineom]>lete  suppres- 
sion ensued,  and  death  in  fifteen  days. 


This  case  is*  instructive  in  one  respect,  and  suggestive  of  a 
cantion  in  judging  of  the  amount  of  urinary  secretion.  This  man 
voided  on  an  average  abont  two  pints  of  urine  daily.  Had  this 
amount  been  of  normal  density  and  a{)pearance,  it  wonld  have 
indicated  a  degree  of  renal  activity  certainly  etpial  to  the  pre- 
vention of  nraniiic  poisoning.  Patients  may  live  for  months 
without  voiding  more  tlian  fifteen  or  twenty  unneea  of  urine  a 
lay,  as  is  frequently  witnessed  in  cases  of  cirrhosis  of  the  liver 
and  in  regurgitant  heart  disease.  Hut  in  these  cases  the  urine 
is  always  of  high  density,  deeply  colored,  and  fully  charged  with 
urinary  ingredients.  Here,  on  the  contrary,  the  urine  was  pale 
and  dihite,  and  the  density  of  the  specimen  examined  was  only 
1006.  What  amount  of  normal  urine  this  represented  cannot 
be  accurately  determined,  but  judging  hy  the  result  of  my  analy- 
ais  of  the  urine  passed  under  similar  circumstances  in  Case  1,  the 
^urea  would  not  amount  to  more  than  about  one  grain  to  the 
)uuce.  Calculating  on  this  basis,  this  man  excreted  only  forty 
grains  of  urea  per  day,  which  is  not  niore  than  one-tenth  of  the 
normal  amount.  Another  point  in  the  case  deserves  notice  as 
being  more  or  less  constantly  characterii^tic  of  the  mode  of  emis- 
siou  of  urine  in  obstructive  suppression ;  this  was  the  irregu- 
larity of  the  times  of  discharge  Although  the  patient  in  this 
case  discharged  an  average  quantity  of  two  pints  a  day,  this 
was  not  voided  with  that  approach  to  regularity  which  marks 
the  normal  state,  but  most  irregularly;  one  day  no  urine  at  all 
would  be  voided,  the  next  day  it  would  be  voide<l  copiously  two 
or  three  times,  then  again  none  at  all  for  two  or  three  days, 
and  80  forth.  I  have  noticed  this  paroxysmal  character  of  the 
urine  discharge  in  all  my  cases  of  obstructive  suppression,  and  I 
believe  it  to  be  a  point  of  considerable  diagnostic  value. 

The  two  following  rennirkable  eases  show  that  recovery  is 
possible  even  after  very  protracted  suppression  of  urine,  provided 
the  flow  of  urine  can  he  re-established.  The  notes  of  the  two 
cases  were  furnished  to  me  by  Dr*  Clltford  Allbutt,  of  Leeds, 
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and  Dr.  Uuigan,  of  Gainsborough,  respectively.  In  the  first  case 
the  suppression  continued  for  nearly  ten  days,  and  in  the  second 
for  nine  days.  In  neither  case  were  tvvitchings  of  the  muscles 
noted,  but  the  pupils  had  become  contracted  in  Dr.  Allbutt's 
case,  and  there  was  some  mental  confusion.  From  my  own  ex- 
perience I  should  regard  muscular  twitchings  as  the  first  really 
undoubted  and  characteristic  symptom  of  ursemic  poisoning;  it 
cannot,  therefore,  be  said  that  recovery  followed  in  either  case 
after  the  full  declaration  of  ursemic  symptoms.  Another  ap- 
parently well-authenticated  case  of  recovery  after  nearly  ten 
days'  total  suppression,  of  obscure  nature,  is  recorded  in  the 
tenth  volume  of  the  "Edinburgh  Medical  and  Surgical  Journal," 
p.  409. 

Case  5.  (From  the  notes  of  Dr.  Allbutt.) — Mr.  W ,  a  healthy, 

vigorous  man  of  about  56,  was  first  seen  by  Mr.  Wheelhouse,  on  Wed- 
nesday, September  Uth,  1867.  He  complained  of  great  lumbar  pain, 
weight,  sense  of  fulness,  sickness,  and  febrile  disturbance. 

Monday,  16th. — Symptoms  of  descent  of  calculus  along  ureter 
commenced. 

Saturday,  2l8t. — During  this  time  stone  apparently  traced  along 
ureter. 

October  2d. — Stone  from  last  date  till  now  seemed  to  be  impacted 
at  entrance  into  bladder,  constant  pain  augmented  in  paroxysms  till 
3  A.M.  this  morning,  when  sudden  and  entire  relief  was  felt,  and  the 
patient  was  told  how  to  look  for  symptoms  of  stone  in  the  bladder. 
At  6  A.M.  he  passed  the  last  quantity  of  urine,  about  3U«  ^P  ^^  ^^^^ 
time  the  flow  had  been  free  and  the  fluid  normal. 

3d,  9  A.M. — No  urine  passed.  Catheter  used,  but  no  obstruction 
found.  Bladder  quite  empty.  3  p.m. — Same  state.  Perfect  freedom 
from  pain,  no  urine.  No  symptoms  of  uriemia.  10  p.m. — Consultation 
with  Dr.  Allbutt.  Same  state.  Temperature  100°.  Hot  bath  and 
fomentations  ordered. 

4th  (Friday),  9.30  a.m Same  state.   No  urine.   No  uraemia.    Much 

local  uneasiness  and  restlessness.  Temperature  98.2°.  Fomentations, 
saline  purgatives  and  diluents.  Bromide  of  potassium  with  a  little 
iodide  given  as  a  sedative,  opium  being  inappropriate.  9  p.m. — Same 
state.  A  drop  or  two  of  urine  had  been  coaxed  out,  just  enough  to 
make  a  stain  at  the  bottom  of  a  small  vessel.  No  symptoms  of  poison- 
ing.    Patient  quite  clear  and  much  more  comfortable. 

5th. — Mr.  W.  summoned  at  5  a.m.  Much  pain  at  the  old  point ; 
cramped  limb  of  same  side ;  not  a  drop  of  urine,  though  frequent 
solicitations ;  firm  pressure  on  part  gives  relief.  Sp.  JBth.  Sulph. 
ordered  every  half-hour.  8.30. — Seen  with  Dr.  Allbutt.  Pain  sub- 
sided after  a  few  doses  of  ether ;  no  urine ;  breath  sweet ;  perspiration 
normal.  On  examination  whole  left  side  of  belly  from  middle  line 
dull ;  left  rectus  tense ;  dulness  varies  a  little  with  position.  Patient 
clear  and  intelligent;  no  drowsiness.    Ether  and  bromide  omitted. 
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3  P.M. — Sanio  condition ;  paiu  returning;  no  urine  ;  no  araeraia*  9*30*^ — 
Seen  with  l)r,  Alll>ult.  Physical  exaiinnatJon :  Dulness  over  wljole 
of  hypogastriiim  beinw  across  liiicMlrawii  throngh  the  iitivel ;  dulness 
little  atfected  1\y  position.  Examination  per  rectum  showed  only  a 
tender  spot  hehiud  the  ]irostato ;  no  bidf^iug-  catheter  passes  freely, 
and  is  moistened  with  a  few  drops  of  urine,  perhaps  twonf y  or  thirty 
drops;  upon  the  end  of  it  is  a  little  bloody  mucus.  Breath  decidedly 
urinous;  mind  clear;  no  headache.  Pulse  weaker  and  quiekeniug  a 
little.     Pulse  and  temperature  have  been  normal. 

r^tb,  0.30, — Pulse  Oft,  better;  temperature  98.2'*.  Had  passed  a  fair 
night;  no  urine.  Duluess  of  belly  extends  a  little  above  niivel  on  lelt 
aide,  but  not  extending  so  far  to  I  he  right  as  yesterday-  Breath  not 
urinous.  Bowels  have  been  kept  open  by  salts  till  to-day,  when  no 
motion  was  reported,  9.30  p.m. — Siugularlv  clear  in  liead ;  placid 
sleep  for  five  hours.  Two  watery  stools.  Xo  urine,  unless  it  l>e  a 
very  fexv  drops  passed  after  repeated  elforts;  is  clieerfid,  and  walks 
about  the  room  easily,  and  is  well  able  to  sit  down  and  rise.  xV  little 
coun:li  w  Inch  lie  has  seems  to  shake  and  huit  the  lower  belly*  Tongue 
coated,  but  food  taken  fairly  in  small  quantities,  lias  had  for  instauee 
A  little  partridge  to-day.  l^ulse  and  temperat  urc  noriual  lireath  sweet. 
Ankles  not  pulfy.     Duluess  all  over  hj^pogastriuni, 

Ttb,  9.30  A.M. — Good  night.  Pulse  natural.  Temperature  97^*  No 
stupor  or  headache.  Sense  of  a  movable  tumor  in  lower  abdomen. 
A  few  drops  of  urine,  perhaps  a  teasiioonbd,  accumulate*!  alter  re- 
peated elTorts.  10  p.m. — Comjjlains  of  weight  at  lower  belly  on  left 
side,  and  pain  there  on  cougldng.  Sickly  during  the  day.  Pulse  and 
temperature  normal.     No  nri^^mlc  symptoms. 

8th,  9tb,  and  10th. — Same  re[>ort,  unless  there  be  a  Httle  drowsiness 
and  tendency  to  Ije  a  little  '■'■lost"  at  times. 

llth. — ^This  morning  a  little  urine  was  passed,  fpiantity   not   re* 
corded.     There  is  a  good  deal  of  mental  oppression,  especially  aRer 
^waking.     A*jpect  dull  and  lieavy.     Pupils  contracted.     Dulness  of 
Momeu  about  the  same ;  it  is  a  little  increased  on  kdl  side,  but  di- 
minished a  little  to  the  right.     He  has  been  purged  to-day  without 
medicine, 

12th — FTe  p'l^^tnl  ^ivss.  of  water,  atul  there  is  a  little  less  mental 
obfuseatiou.  Has  had  a  warm  batb,  which  relieved  hira  iu  every  way. 
Is  still  purged  also,  au  action  which  is  not  prevented.  Tougue  loaded, 
appetite  nil.     Temperature  normal 

13th* — Marked  improvement;  a  copious  tlow  of  urine  last  night. 
The  head  clear;  a  refreshing  night.  Some  return  of  appetite*  Abnor- 
mal dulness  much  diminished. 

Hill  and  15th. — A  good  deal  of  pain,  dragging  and  paroxysmal; 
chietly  in  the  old  place,  above  aud  to  letl  of  pubis;  is  irriiablt!  and 
restless;  expression  worn  and  anxious.  There  is  uo  pain  at  the  end 
of  the  penis.  Pulse  100,  weak.  Temperature  1  ()()''.  As  the  water  is 
now  very  abundant,  we  are  able  to  give  him  ehampaguc  and  mmpliia 
injections,  which  with  warm  water  batlis  relieve  him.    Is  still  purged. 

loth  and  1 7 th.^^ Pains  cease.  No  stone  is  dibcovered.  Couvales-. 
cence. 

2 1  St — May  be  considered  well, 
^0  dulness  in  abdomen. 


Functions  normal,    Appetite  good, 
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I  strongly  suspect  that  the  suppression  in  this  man  was  not 
due  to  the  impaction  of  a  calculus  in  the  ureter,  as  seems  to  have 
been  the  impression  of  Mr.  Wheelhouse  and  Dr.  Allbutt,  but  to 
the  existence  of  a  double  hydronephrosis,  and  that  the  case  was 
similar,  pathologically,  to  one  which  fell  under  my  notice  some 
three  years  ago,  and  which  will  be  related  hereafter  (see  Hydrone- 
phrosis, case  of  J.  S.)  Temporary  suppression  of  urine,  extend- 
ing over  some  days,  followed  by  copious  flow  of  urine,  is  a  dis- 
tinctive feature  of  cases  of  hydronephrosis  ;  and  the  extensive 
dulness  in  the  abdomen,  which  disappeared  after  the  urine  began 
to  flow,  can  (the  bladder  being  empty)  scarcely  be  otherwise 
explained. 

In  the  next  case,  however,  the  suppression  was  undoubtedly 
due  to  the  impaction  of  calculi  in  the  ureter,  and  ceased  when 
these  were  voided. 

Case  6.  (From  the  notes  of  Dr.  Duigan). — The  patient  was  a  strong, 
stout,  middle-aged  cattle-jobber,  living  in  the  country.  He  had  often 
suffered  from  renal  colic  and  had  frequently  passed  uric-acid  calculi. 
The  attack  began  with  pain  in  both  loins,  and  the  patient  had  had 
complete  suppression  for  three  or  four  days  when  first  seen  by  Dr. 
Duigan,  in  consultation  with  Dr.  Smallman  of  Willingham.  The  pain 
had  then  completely  subsided,  and,  except  for  loss  of  appetite  and  the 
suppression,  the  man  presented  no  marked  symptoms.  The  introduc- 
tion of  a  catheter  showed  that  the  bladder  was  empty.  For  nine  days 
he  continued  in  this  state,  never  passing  any  urine  all  that  time,  and 
not  suffering  from  any  bad  symptoms,  sickness,  or  other  indication  of 
uremic  poisoning.  At  the  end  of  this  period  the  kidneys  began  to 
act,  and  he  passed  a  quantity  of  clear  urine  of  low  specific  gravity, 
containing  nothing  abnormal.  With  this  urine  he  voided  three  or 
four  uric-acid  calculi,  and  shortly  after  got  quite  well. 

In  this  case  it  is  probable  that  one  kidney  had  been  destroyed 
at  some  former  period  by  the  impaction  of  a  calculus  in  its  ureter ; 
at  the  same  time  it  is  not  absolutely  impossible,  as  Dr.  Duigan 
suggests,  though,  I  think,  highly  improbable,  that  both  kidneys 
may  have  been  sound,  and  that  both  ureters  were  obstructed  by 
calculi  at  the  same  moment. 

Case  7. — A  man,  set.  59,  was  visited  by  me  with  Dr.  Herbert  Ren- 
shaw,  of  Sale,  on  July  10, 1871.  Six  months  before  he  began  to  suffer 
from  pain  in  his  back,  loss  of  appetite,  failure  of  strength,  and  con- 
stipated bowels.  The  pain  in  the  back  was  of  a  constant  and  severe 
aching  character,  requiring  endermic  injection  of  morphia  for  its  relief. 
The  urine  was  pale  and  abundant,  but  discharged  irregularly.  It  did 
not  at  any  time  up  to  my  visit  contain  blood  or  albumen. 
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A  motith  bcfare  the  patient  had  total  suppression  of  urine  for  four 
days.  This  was  overcome  bv  compiilftorily  walkinrj^  him  al>oiU  between 
two  assistants.  The  urine  retunierl  and  tlie  pain  subsitknl.  After  this, 
however,  the  clischarge  of  urine  was  extremely  irrc<»:vilar,  and  it  was 
noticed  that  when  the  urine  flowed  freely  tlie  pain  in  Uio  hack  was  re- 
lieved, and  that  the  pain  became  aggravated  when  the  uriue  was  for 
a  time  suppressed. 

After  the  above-mentioned  ff)ur  days'  suppression  he  recovered  a 
good  deaU  and  went  to  South])ort.  There  he  was  attacked  with  diar- 
rhti-a^  and  liail  to  reinrn  home  iu  conseriucuce. 

At  the  date  of  my  visit  he  was  sn  He  ring  severely  from  the  pain  in 
the  back;  be  was  very  weak,  and  the  legs  were  slightly  mderaatous. 
He  was  then  passing  from  one  to  two  pints  of  a  dilnte  urine  daily ; 
this  contained  a  trace  of  albumen,  I  requested  that  all  the  uriue  which 
the  patient  voided  should  be  collected  and  brought  to  me  day  by  day, 
for  the  next  three  days.  The  first  da^^  he  voided  two  pints,  the  sec- 
ond day  one  pint,  and  the  third  day  eight  onncen.  For  the  next  three 
days  the  urine  was  totally  supjircssed,  and  be  died.  The  specimens 
of  urine  were  all  alike  ;  they  were  i>ale  and  watery,  the  specific  gravity 
ranged  from  H)0*J  to  10 U),  tbey  were  acid,  and  coutaiued  a  trace  of 
albnmen. 

The  symptoms  during  the  last  three  days  of  life  were  as  follows, 
according  to  the  statements  of  r>r,  Ketishaw  and  the  patient's  wife,  for 
1  only  saw  him  once  mv>^clf:  Increased  weakness,  marked  |>antiug 
breathing;  diarrhrea  for  the  last  t^vo  thiys ;  twitchiugs  of  the  muscles; 
rambling  delirium  when  left  to  himself,  but  perfect  consciousness  to 
the  last  when  his  attention  was  roused ;  no  coma,  no  convulsions* 

Autopsif, — Body  •luile  free  from  urinons  or  ammouiacal  odor.  All 
the  organs  were  healthy  excei>t  the  urinary  apparatus.  The  source  of 
mischief  was  found  to  be  a  hard  scirrhous  mass,  as  large  as  an  orange, 
which  lialf  filled  the  pelvis.  This  growth  involved  the  base  of  the 
bladder  and  the  prostate  gland.  The  rectum  was  adherent  to  it  and 
constricted  for  the  space  of  an  ineh  ;  but  1  eonld  get  two  lingers 
through  the  narrowest  jiart.  The  seat  of  the  scirrhous  growth  in  the 
bladder  was  the  snbm neons  tiKSue.  Neither  the  mucous  nor  peritoneal 
coata  wereimidicated,  though  mnch  [inckered  and  folded,  owing  to  the 
contraction  of  the  thickened  wall  of  the  bladder.  The  whole  trigone 
was  involved,  and  the  distease  extended  for  a  full  inch  above- the  tri- 
gone, termiualing  in  a  thick,  ahru[it  rim  ur  border.  The  walls  of  the 
blathier  in  the  imjiHcated  region  measured  from  half  to  tliree-qnarters 
of  an  inch  in  thickness.  The  fundus  of  the  bladder  was  quite  health}', 
and  the  organ  was  capable  of  containing  about  half  a  pint  of  nrine. 
The  urethra  for  the  length  of  an  inch  passed  through  the  dense  mass 
of  the  prostate,  which  was  fnlly  an  inch  and  a  half  thick.  The  channel 
was  quite  free;  a  catheter  had  been  repeatedly  passed  during  life  with- 
out any  difhculty. 

The  terminal  portions  of  both  ureters  passed  for  the  length  of  an 
inch  through  the  scirrhous  mass;  their  course  in  this  i>art  was  tortu- 
ous, and  their  ebannel  compressed  by  the  surrounding  growth,  but  a 
probe  could  be  insinuated  through  both  of  tlicTu,  showing  that  neither 
was  eompletely  ocehuled.  Above  the  liladder  both  ureters  were  dilated 
to  the  feiy;e  of  the  little  finger  (the  Ici^t  more  than  the  right),  and  dis- 
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tended  with  urine.  The  left  kidney  was  greatly  atrophied  and  weighed 
only  2 J  oz.;  the  interior  was  hollowed,  without  trace  of  pyramids, 
and  the  cortical  substance  was  reduced  to  a  fleshy  rim  of  tissue  of 
homogeneous  appearance.  The  right  kidney  was  enlarged,  and  weighed 
7  oz. ;  it  was  hollowed,  but  not  so  completely  as  its  fellow.  The  pyra- 
mids were  gone,  and  the  cortical  substance  was  undergoing  absorp- 
tion. The  pelvis  was  enlarged  to  the  size  of  an  ^gg^  and  distended 
with  urine. 

It  was  evident  that  the  lefl  kidney  had  not  done  any  duty  for  some 
months,  and  that  life  had  been  sustained  by  the  hypertrophied  right 
kidney  until  its  ureter  also  was  blocked  up  by  the  progress  of  the 
growth  in  the  bladder. 

The  tumor  had  contracted  adhesions  to,  and  made  extensions  into, 
the  adjacent  parts  in  the  pelvis.  The  iliac  vessels  passed  through  a 
dense  scirrhous  mass,  whereby  they  must  have  been  more  or  less 
compressed ;  this  was  probably  the  cause  of  the  oedema  of  the  legs. 

My  notes  of  the  next  two  cases  are  imperfect,  but  as  each  of 
them  illustrates  some  point  in  the  history  of  obstructive  sup- 
pression, I  will  add  them  to  the  series. 

Case  8. — This  was  an  old  lady  of  about  sixty  whom  I  saw  with  Dr. 
Gardiner,  of  Ashton.  She  was  afflicted  with  cancerous  disease  of 
the  uterus  and  vagina,  involving  the  base  of  the  bladder  and  (pre- 
sumably) implicating  the  terminal  portions  of  the  ureters.  When  I 
visited  her  no  urine  had  been  passed  for  four  days,  and  the  suppres- 
sion continued  without  interruption  for  three  days  longer,  altogether 
a  total  of  seven  days.  After  this  the  urine  returned  and  flowed  nor- 
mally for  the  remaining  four  weeks  during  which  she  lived.  During 
the  time  of  suppression  there  was  great  restlessness  and  insomnia, 
with  a  flushed  and  anxious  expression  of  countenance,  but  no  twitch- 
ings  of  the  muscles,  and  no  convulsions  nor  coma.  There  was  no 
autopsy. 

Seven  days  of  suppression  of  urine,  without  the  development 
of  urappiic  symptoms,  and  issuing  in  recovery  so  far  as  the  sup- 
pression was  concerned,  is,  as  we  have  seen,  not  an  unprecedented 
occurrence.  It  may  be  conjectured  that  in  this  case  one  ureter 
was  permanently  occluded  by  the  morbid  growth;  and  that 
during  the  epoch  of  suppression  the  opposite  ureter  had  become 
blocked  up,  probably  by  a  fungous  excrescence  projecting  into 
its  calibre,  and  that  an  ulcerative  process  at  the  end  of  seven 
days  again  cleared  the  passage.  This  is  a  process  analogous  to 
that  which  sometimes  occurs  in  scirrhus  of  the  pylorus,  when 
the  strictured  state  prevailing  in  the  earlier  periods  is  afterwards 
removed  by  the  softening  and  ulceration  of  a  portion  of  the  can- 
cerous mass. 
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Case  S). — A  nian  of  a!iout  35,  greatly  given  to  uleoholic  excesses, 
wtt8  seen  by  me,  with  Mr.  Hunwtone,  of  Strawgewaya,  on  January 
15th,  1809.  He  liiul  then  [nishc^I  no  nrinc  for  four  days.  He  wa^ 
somewhat  atonl,  and  both  loina  vveie  doubtfully  thought  to  be  the  seat 
of  bulging,  of  an  elastic,  quivsi-fluctuating  character.  The  |>revious 
history  threw  no  light  whate%^er  on  the  nature  of  tlie  case.  There 
were  no  unBraicaymptoms,  but  a  great  sense  of  tension  of  the  abdomen. 
I  saw  this  man  on  three  successive  days,  and  introduced  a  tubular 
needle  to  the  depth  of  three  inches  into  one  of  the  lateral  bulgings, 
but  without  reaching  any  collection  of  lluid.  The  notion  I  entertained 
was  that  a  double  hydronephrosis  existed,  and  that  the  swellings  in 
the  loins  were  the  sacculated  kidneys  distended  with  urine.  He  died 
two  days  after  my  last  visit.  No  post-mortem  exaniiiuition  was  per- 
mitted. The  suppression  lasted  nine  days,  and  during  that  period 
only  about  an  ounce  of  urine  was  voided.  Mr.  JIunstone  states  that 
this  was  pale.  Up  to  the  seventh  day  of  sup]>vession  there  were  no 
twiichings  of  the  muscles  nor  marked  contraction  of  the  pupils.  The 
information  respecting  the  final  symj>toms  is  defective.  There  was 
great  resilessness  and  insomnia,  t'onscionsness  was  maintained  to 
the  last,  and  the  patient  asked  to  be  prayed  witli  just  before  his  death. 

Theditration  of  life  in  complete  obstructive  suppression  appears 
to  range,  as  u  rulej  from  nine  to  eleven  days,  and  the  passage  of 
a  few  ounces,  or  even  two  to  three  pints,  of  a  dilute  urine  does 
not  seem  to  extend  the  time  of  survivordiip  beyond  a  few  hours. 
I  have  not  discovered  more  than  two  well-authenticated  cases 
in  which  suppression  of  untie  was  complete,  or  approached  com- 
pleteness, where  the  patient  survived  beyond  the  eleventh  day. 
The  fii*8t  of  these  is  recorded  by  Raver  ("Mai.  des  Reins,"  t.  iii, 
p.  490).  He  was  a  man  of  sixty-four  years  of  age,  who  had  hy- 
drnnephrofiis  nf  the  right  kidney  of  many  years*  standing.  The 
ureter  of  the  left  kidney  was  blocked  up  by  a  calculus,  and  sup 
prc«sion  of  urine  ensued.  This  proved  fatal  in  twenty-rtve  days, 
and  in  that  intei-va!  oidy  two  ounces  of  urine  were  voided.  The 
second  case  is  described  by  Sir  J.  Paget  in  tlie  second  volume  of 
the  **  Transactions  of  the  Clinical  Society."    The  patient  was 

v^enty-tliree  years  of  age.  The  right  kidney  was  atrophied  and 
ilpfiarently  incapable  of  secreting  any  normal  urine.  The  left 
kidney  was  hyp^ilrophied  and  the  ureter  blocked  by  a  stone. 
CJornplete  suppression  ensuetl  for  thirteen  days.  No  symptoms 
of  unemic  poisoning  appeared  until  the  last  of  these  thirteen 
days,  when  a  slight  attack  of  convulsions  occurred.  Then,  on  the 
fourteenth  day»  he  jjassed  an  uncertain  but  "cousideral)le'* 
quantity  of  urine,  and  again  six  ounces  on  the  sanic  day  ;  some 
slight  convulsive  movenieuts  which  had  been  observed  during 
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the  day  then  ceased.  From  this  period  until  his  death,  seven  days 
afterwards,  the  suppression  was  complete,  and  no  urine  was 
found  in  the  bladder  after  death.  So  that  there  was  total  sup- 
pression for  twenty-one  days,  only  interrupted  by  one  day's 
emission  of  urine.  Muscular  t^ntchings  made  their  appearance 
on  the  sixteenth  day.  Sir  J.  Paget  attributed  the  extraordinary 
protraction  of  life  in  this  case  mainly  to  the  patient's  advanced 
age ;  but  this  view  is  scarcely  borne  out  by  other  experience. 
My  first  patient  was  sixty-seven — only  six  years  younger  than  Sir 
J.  Paget 's  case,  yet  he  only  survived  nine  and  a  half  days,  though 
he  secreted  sixty  ounces  of  urine  in  that  period. 

There  are,  indeed,  other  cases  on  record,  in  the  more  ancient 
literature  of  medicine,  in  which  patients  are  alleged  to  have 
survived  many  months  of  total  suppression  of  urine  ;  but  it  may 
be  safely  affirmed  that  imposition  of  some  sort  or  other  was 
practiced  in  these  cases. 

Treatment — Our  notions  of  the  treatment  must  vary  accord- 
ing to  the  nature  of  the  obstruction.  Taking  first  those  cases 
which  are  due  to  impaction  of  a  stone  in  the  ureter,  it  must  ap- 
pear that  the  use  of  ordinary  diuretics  cannot  avail  against  a 
physical  obstacle.  There  is  something  to  be  said  in  favor  of 
means  directed  to  excite  the  contractile  power  of  the  ureter. 
In  my  second  case  Dr.  Qarrod  suggested,  with  this  view,  the  use 
of  turpentine,  but  it  provoked  vomiting  and  could  not  be  per- 
severed with.  Or  remedies  of  an  opposite  class  might  be  alter- 
nately tried  with  the  purpose  of  relaxing  the  spasm  of  the  ureter, 
such  as  opium,  chloroform,  belladonna,  venesection,  and  warm 
baths.  My  own  impression,  however,  is  more  in  favor  of  me- 
chanical means;  and  in  reviewing  "the  cases  which  have  fallen 
under  my  notice,  I  cannot  help  thinking  that  something  further 
might  have  been  attempted  in  this  way  with  a  prospect  of  ad- 
vantage. One  such  means,  namely,  kneading  and  shampooing 
the  renal  region  and  the  course  of  the  ureter,  was  in  two  of  my 
cases  followed  by  a  so  immediate,  though  only  transient,  flow  of 
urine,  that  I  could  scarcely  doubt  that  it  was  due  to  the  means 
employed.  But  in  a  large  number,  if  not  the  majority  of  cases 
the  impaction  takes  place  near  the  bladder,  where  no  direct 
force  can  be  applied.  Indirect  means,  may,  however,  be  tried. 
The  physical  condition  is  generally  this :  Above  the  calculus  the 
ureter  is  open  and  distended  with  stagnant  urine ;  at  the  seat 
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of  the  lodgment  and  below  it  the  ureter  is  contmcted*  A  dis- 
placement either  upwards  or  downwards  would  be  likely  to  be 
followed  by  relief.  To  provoke  such  displacement  ^iicciission 
of  the  body  and  various  changes  of  pistnre  niiglit  be  tried.  The 
patient  should  be  directed  to  support  himself  from  time  to  time 
on  his  knees,  with  the  upper  half  of  the  body  tlepressed,  and 
the  sacrum  might  l>e  repeatedly  struck  with  the  tist.  The  force 
gravity  would  thus  be  brought  in  aid  to  coax  the  obstacle 
ack  toward  the  kidney.  Or  walking  the  patient  l)etween  two 
aesidtantH  up  and  down  stairs  and  about  the  room  might  be 
practiced  in  the  earlier  periods  of  the  case,  with  the  object  of 
facilitating  the  descent  of  the  calcuhis  into  the  bladder.  Means 
of  this  class  sbonid  be  persevered  in  to  the  end,  for  exi>erienee  is 
warrant  that  hopes  may  be  entertained,  even  almost  to  the  last, 
that  the  obstruction  may  be  yet  overcome. 


VI. — EEACTION  or  THE  URINE. 

There  is  no  property  of  the  urine  of  more  varied  and  impor- 
tant significance  than  its  reaction.  Therewith  is  intimately  con- 
nected the  occurrence  of  several  kinds  of  urinary  deposits,  to- 
gether  with  the  origin,  growtli,  and  medical  treatment  of  gmvel 
and  urinary  calculi. 

Tlie  reaction  of  the  urine  is  liable  to  be  effected  by :  fooil\  the 
cold  biiih^  mcdmmd  suhslnnres^  general  diamse^  and  det^omptmtion 
of  the  secretion.  It  is  also  imiiortant  not  only  to  distinguish 
acid  from  alkaline  urine;  but  it  is  at  least  eqtially  so  to  distin- 
guish between  alkalescence  from  tixe<i  alkali  (potash  or  soda) 
and  alkalescence  from  the  volatile  alkali  (ammonia). 

The  most  convenient  method  of  ascertaining  the  reaction  of 
the  urine  is  by  means  of  blue  and  red  litmus  paper.  For  deli- 
cate oi>erarion8  the  violet-tinted  papers  are  the  best ;  and  they 
answer  both  for  acid  and  alkaline  Ihiids— being  turned  i^d  by 
the  former  and  blue  by  the  latter.  To  distinguish  between  the 
volatile  and  tixed  alkali,  the  paper,  after  being  rendered  blue, 
should  be  allowed  to  dry  in  the  open  air.  If  the  blue  color  per- 
sist after  complete  desiccation,  the  alkali  is  fixed  ;  if  it  disappear, 
and  the  original  color  be  restored,  the  alkalescence  is  due  to 
H      ammonia.     The  smell  of  the  urine  is  also  a  useful  indication  in 
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Healthy  urine  is  generally  acid.  This  arises  chiefly  from 
the  presence  of  a  number  of  acid  salts — phosphates  and  urates; 
partly  also  from  free  acids — lactic,  oxalic,  acetic,  &c.  In  a  num- 
ber of  observations  by  the  present  writer,  it  was  found,  on  an 
average  of  nineteen  days,  that  in  a  healthy  man  it  required  14.10 
grains  of  dried  carbonate  of  soda  to  saturate  the  total  daily 
acidity  of  the  urine.  Some  days  were  found  throughout  to  ex- 
hibit a  feeble  acidity ;  on  one  of  these  only  5.9  grains  of  dried 
carbonate  of  soda  were  necessary  to  neutralize  the  whole  acidity. 
On  other  days  the  acidity  ruled  high;  one  day  the  acidity 
equalled  22.34  grains  of  carbonate  of  soda. 

The  circumstances  which  modify  the  reaction  of  the  urine 
may  be  considered  under  the  following  headings : 

1.  Food  and  fasting. — Dr.  Bence  Jones  was  the  first  to  point 
out  that  the  reaction  of  the  urine  held  a  close  relation  to  the 
digestion  of  food.  He  found  by  examining  the  urine  at  short 
intervals,  that  a  notable  falling  off  in  its  acidity  took  place  after 
a  meal ;  and  that  in  numbers  of  healthy  persons  the  urine  be- 
came neutral  or  alkaline  for  two  or  three  hours  after  breakfast 
and  dinner.  Doubts  have  been  thrown  on  the  conclusions  of 
Dr.  Bence  Jones  by  Vogel,  Beneke,  Sellers,  and  Delavaud.  Some 
years  ago  I  undertook  a  series  of  experiments  with  a  view  of  sub- 
mitting this  question  to  a  fresh  examination.*  The  urine  of  a 
healthy  person  was  examined  at  hourly  periods  after  a  meal, 
and  its  acidity  or  alkalescence  carefully  determined  by  volu- 
metrical  analysis.  My  results  confirmed,  in  the  fullest  manner, 
the  observations  of  Dr.  B.  Jones.  A  meal,  whether  of  animal, 
vegetable,  or  mixed  food,  was  found  invariably  to  depress  the 
acidity  of  the  urine,  and  in  most  instances  to  render  it  actually 
alkaline.-  To  this  movement  the  name  of  alkaline  tide  may,  for 
the  sake  of  brevity,  be  applied.  After  breakfast  the  alkaline 
tide  was  found  to  set  in  earlier  than  after  dinner,  and  its  dura- 
tion was  more  brief  In  forty  minutes  after  breakfast  there  ap- 
peared, nearly  always,  a  sensible  declension  of  acidity.  The 
urine,  however,  never  became  actually  alkaline,  nor  even  neutral, 
so  soon.  During  the  second  hour  after  breakfast,  the  alkaline 
tide  usually  culminated  ;  but  in  about  a  third  of  the  observations 

*  See  a  paper  by  the  author,  entitled,  "A  Contribution  to  Urology,"  iu  tbe 
Memoirs  of  the  Manchester  Lit.  and  Phil.  Soc,  1859. 
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the  point  of  least  aeiflitj  was  not  reached  until  the  third  hour. 
Then  tlie  tide  turned;  durini^  tlie  fourth  hour  the  urine  was 
found  1o  be  ra|iidly  reeoveriug  its  lost  reaction,  and  toward  the 
end  of  that  time  it  had  usually  regained  its  original  aeidity. 
Thus  for  about  four  hours  lu'eakfast  exereised  a  depressing  ett'ect 
on  the  acidity  of  the  urine;  but  tlie  secretion  was  not  actually 
alkaline  usually  tor  more  than  an  hour,  sometimes  for  two,  and 
^'ery  rarely  for  tliree  hours. 

The  efteet  of  dinner  was  not  ]rK?reeptible  until  the  second 
hour  after  the  meal  During  the  succeeding  three  hours  (third, 
fouprh,  and  fifth  hours)  the  alkaline  tide  ran  iu  its  greatest 
strength.  In  the  third  and  fourth  hours  the  urine  was  always 
(with  two  exeeptiunft)  alkaline,  when  the  meal  had  been  of  mixed 
food  or  animal  diet.  At  the  end  of  the  sixth  hour  the  tide  hfid 
generally  tunieth  and  the  acid  reaction  been  restored.  Three 
Lours  was  the  usual  duration  of  the  alkalescent  state  after  din- 
ner; sometimes  two  hours  ;  more  rarely  four  hours ;  and  on  one 
oeeasion  five  hours.  The  amount  of  free  alkali  discharged  after 
dinner  was  generally  nearly  double  the  c^uautity  after  breakfast. 
This  was  due,  probably,  to  the  fact  that  dinner  was  usually  a 
much  heavier  meal  than  breakfast,  and  its  impression  on  the 
system  eonscquentiy  more  intense. 

The  alkaline  urine  voided  after  food  owed  its  reaction  to  fixed 
alkali,  and  not  to  ammonia.  It  was  rich  in  earthy  and  alkaline 
phosphates ;  on  these  latter,  in  a  basic  state,  depended  apparently 
its  alkaline  reaction,  f^ometinies  it  was  clear  when  voided,  hut 
more  commoidy  turbid,  from  the  precipitation  of  earthy  phos- 
phates, 

Alth(»ugh  the  iramediate  effect  of  a  meal  was  thus  to  depress 
the  acidity  of  the  urine,  the  more  re  mote  ronsequcnce  was  to 
maintain  and  even  iucrease  the  acidity.  This  was  seen  most 
distinctly  when  comparison  was  nuide  of  the  acidity  of  the 
morning  urine  when  supper  had  been  taken  the  night  before, 
with  that  of  the  morning  urine  when  no  supper  had  lieeu  taken. 
In  the  former  case  the  free  acid  discharged  in  the  hour  preceding 
breakfast  was  enough  to  saturate  0.88  grain  of  dried  carbonate 
of  soda:  whereas  on  the  mornings  after  supf^erlese  nights  the 
discharge  of  acid  was  only  equal  to  0.51  grain. 

The  remote  etiect  of  animal  food  appeared  considerably  greater 
than  that  of  vegetable  food:  so  that  a  highly  anioialized  diet 


64  PHYSICAL    PROPERTIES. 

would  tend  in  the  long  run  to  intensify  the  acidity  of  the  urine; 
a  conclusion  quite  in  harmony  with  ancient  opinion. 

Clinically,  the  urine  is  rarely  observed  to  be  alkaline  after 
food.  For,  although  it  may  be  alkaline  as  it  leaves  the  kidneys 
during  several  hours  a  day,  after  the  two  principal  meals,  it  is 
mixed  in  the  bladder  with  acid  urine  secreted  before  and  after 
the  alkaline  tide,  and  the  whole  product  ejected  by  micturition 
is  acid.  It  is  necessary  therefore,  in  order  to  test  the  effect  of  a 
meal,  to  analyze  the  secretion,  as  it  were,  by  examining  it  at 
hourly  intervals.  It  happens  occasionally,  however,  that  the 
urine  of  an  ordinary  micturition  is  the  isolated  product  of  the 
alkaline  tide.  I  have  known  even  a  calculous  patient,  whose 
urine  habitually  deposited  large  quantities  of  uric  acid,  to  void 
an  alkaline  urine  in  the  forenoon  from  the  eftect  of  breakfast. 

Dr.  B.  Jones  considered  the  depression  of  the  acidity  of  the 
urine  after  a  meal,  to  dei)end  on  the  withdrawal  of  acid  from 
the  blood  into  the  stomach  for  the  purposes  of  digestion ;  where- 
by the  blood  became  for  the  time  less  capable  of  yielding  acid 
to  the  kidneys.  On  the  completion  of  digestion  the  gastric  juice 
was  reabsorbed  with  the  chyle  and  presently  communicated  its 
acid  to  the  urine.  An  antagonism  was  thus  supposed  to  exist 
between  the  stomach  and  kidneys;  when  the  stomach  was 
empty  its  mucous  membrane  was  neutral,  while  the  urine  on 
the  contrary  was  highly  acid ;  but  when  the  stomach  was  full, 
acid  gastric  juice  was  abundantly  poured  out  on  its  mucous 
surface  for  the  purposes  of  digestion,  and  at  the  same  time  the 
urine  tended  towards  neutrality  or  alkalescence. 

While  admitting  the  probability  of  some  such  correspondence, 
I  am  disposed  to  attribute  the  occurrence  of  the  alkaline  tide 
after  meals  to  a  totally  different  cause — namely,  to  the  entrance 
of  the  newly  digested  food  into  the  blood.  If,  as  is  believed, 
the  normal  alkalescence  of  the  blood  is  due  to  the  preponderance 
of  alkaline  bases  in  all  our  ordinary  articles  of  food,  a  meal  is 
pro  tanto  a  dose  of  alkali,  and  must  necessarily,  for  a  time,  add 
to  the  alkalescence  of  the  blood ;  and  as  the  kidneys  have  dele- 
gated to  them  the  function  of  regulating  the  reaction  of  the 
blood,  the  urine  immediately  reflects  any  undue  addition  to,  or 
substraction  from,  the  blood's  proper  alkalescence.  This  hy- 
pothesis is  mainly  supported  by  the  coincidence  of  time  which 
exists  between  the  passage  of  the  digested  food  into  the  blood 
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and  the  occurrence  of  tlie  alkiiline  tide.     The  gastric  juice  is 
poured  into  the  stomach  imiaedmtefy  after  a  meal,  but  the  aL-idity 

L of  the  urine  dtn^s  jiot  sufter  deprestsion  for  an  liour  or  two  after* 
wards — ^nnt  in  fact  nntil  the  meal  has  l»een  m  great  part  absorbed. 
After  the  prinmrj  eflect  of  a  meal  has  passed  off,  the  acidity 
of  the  urine  slowly  increases  until  food  is  taken  again.  The 
highest  acidity  is,  therefore,  always  fmind  after  the  longest  fast- 
ing, or  just  before  meals.  In  the  early  morning  before  breakfast, 
the  urine  was  always  fonod  excessively  acid,  and  deix)siteii 
•buudance  of  urates  on  cooling.  There  seems,  however,  a  limit 
to  the  increase  of  the  acidity  after  prolonged  fasting:  Dr.  Bence 
Jones  found  that  continuing  to  fast  for  twelve  hours  lieyond 
the  usual  time  of  taking  food  did  not  intensity  the  acidity  of 
the  urine. 

2.  Efft'ds  of  31edmne$. — Both  mineral  and  vegetable  acids 
when  administered  in  large  quantities  tend  to  raise  the  acidity 
of  the  urine;  but  their  etJect  is  inconsiderable.  Urine  that  is 
habitaaliy  alkaline  can  certainly  not  be  rendered  acid  by  the 
internal  administration  of  acids  even  in  verj^  large  quantities.' 
The  most  j>owerfnI  acitiifiers  of  the  urine  are  [probably  free  car- 
bonic acid  (Heller)  and  benzoic  acid;  tlie  latter  appears  in  the 
nrine  as  hippuric  acid. 

Alkaline  suhM(tnres  have  a  much  more  powerful  influence  ;  and 
it  19  an  easy  matter  to  deprive  the  urine  of  its  acid  reaction  and 
to  render  it  strongly  alkaline  at  pleasure.  This  etfect  may  be 
attained  by  tlie  caustic  and  carbonated  alkalies,  or  by  the  alka- 
line salts  of  a  certain  group  of  vegetable  acids— acetic,  tartaric, 
citric,  malic,  and  lactic  acids.  The  most  convenient  for  the 
purpose,  as  well  as  the  least  distnrbing  to  the  digestive  organs, 
are  the  bicarbonates  of  potash  and  soda,  and  the  acetates  and 
citrates  of  the  same  Ijaees.  B}^  the  administmtion  of  these  gaits 
the  urine  may  be  kept  iiersistently  alkaline  for  weeks  and  mouths 
without  detriment  to  the  general  health.  It  requires  from  -iOO 
to  400  grains  of  the  bicarbonate  of  potash,  and  about  as  much 
of  the  acetate  and  citrate,  given  in  divided  doses  during  the 
twenty-four  hours,  to  keep  the  urine  steadily  alkaline  in  the 


*  For  ftirlKer  informtition  on  the*  Hclion  of  iicids  on  the  urine,  ?e<?  Paikoflp  f'  Un 
the  Compoiitiun  of  the  Urine,'*  p.  14G  ei  ntq,  8eo  also  ii  |>aper  by  Dr,  lltHire 
Jone9.  St.  George**  Uo^p.  R^'porti*^  16(J9. 
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adult.  From  numerous  observations  oo  different  individuals,  I 
found,  fliat,  given  in  them  large  dot^es,  about  two-tbirds  of  tbe 
alkali  apfuvired  in  the  urine  as  free  carbonate  ;  while  tbe  remain- 
ing tbird  was  expendetl  in  neutnilizing  tbe  acidity  of  the  urine 
and  otherwise  di8i>osed  of.  The  conversion  of  tbe  acetates, 
citmtes,  «&c.,  into  carbouate:^,  which  was  shown  long  s^ince  to  occur 
by  Wobler,  takes  place,  according  to  liuchbeini  and  Magawley, 
in  tbe  iutestimil  eauab  and  tbe  salts  in  question  are  therefore 
absorbed  into  tbe  blood  as  carbonates.  The  bicarbonates,  ace- 
tates, and  citrates,  if  moderately  diluted,  were  not  found  to  have 
any  tendency  to  cause  diarrba?a  ;  the  tartrates,  on  tlic  other 
band,  were  always  found  to  occasion  more  or  less  jjurgiug. 

The  basic  pbof?pbate  of  soda,  the  eominon  phosphate  of  soda, 
and  borax,  likewise  jiosseas  the  power  of  alkalizing  the  urine; 
but  tbeir  ettect  is  very  feeble  compared  with  that  of  tbe  salts 
before  mentioned.  Tbe  common  pbosi)bate  of  soda,  in  the 
quantity  of  640  grains  iu  the  twenty-four  hours,  in  divided  doses, 
produced  a  total  alkalcaecnce  of  tbe  urine,  ouly  e<]ual  to  22  grains 
of  carbonate  of  woda:  whereas  half  tlie  quantity  of  the  acetate 
of  [Mitajib  prod  need  an  alkalescence  equal  to  120  grains  of  ear- 
bouate  of  soda;  (340  grains  of  the  basic  phosphate  of  soda  pro- 
duced an  alkaleseonce  equal  to  37  grains  of  eariionate  of  soda: 
320  grains  of  borax  gave  an  alkalescence  of  9  grains  of  carbonate 
of  soda;  this  last  salt  proved  difficult  of  toleration  by  the 
BtomaclK 

Tbe  power  of  alkalizing  tbe  urine  is  especially  valuable  in  the 
treatment  of  urinary  gravel  and  calculi ;  and  to  the  chapter  on 
tlie  solvent  treatment  of  urinary  eoncretions  I  must  refer  the 
reader  for  further  details  on  the  subject. 

3.  The  Cold  Bath. — ^Duriau*  found  that  the  urine  became  in* 
variably  alkaline  after  prolonged  immersion  of  the  botly  ia  a 
bath  at  a  colder  temperature  than  that  of  the  body.  Even  the 
addition  of  nitric  acid  to  the  batii  did  not  in  tbe  least  alter  the 
result ;  nor  did  the  addition  of  carbonate  of  potash  cause  au  in- 
creased alkalescence* 

4,  ('ri'fiiTfd  Disease*— 'Frequent  or  persistent  alkalescence  of 
tbe  urine,  from  fixed  alkali,  is  an  uncommon  condition  in  any 
cla&s  of  complaints ;  but  a  aeries  of  such  eases  have  been  recorded 


1  Archives  Greu^ralcs*     18o6.     I,  167. 
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by  Dr,  Bence  Jones/  and  I  have  observed  a  considerable  number 
ntyself.  In  persons  of  clebilitated  eonstitutiona,  in  tbe  aiueinie 
state  which  sometimes  follows  subacute  rheumatism  and  gout, 
in  chlorosis,  atonic  djsapepsia,  chronic  vomiting,  and  even  in 
chronic  phthisis,  I  have  seen  the  urine  present  this  character. 
Generally,  the  alkalescence  came  and  w*ont  capriciously  ;  con- 
tinuing for  two  or  tliree  days,  and  then  disapfjearing;  but 
presently  returning  again.  Sometimes^  however,  the  urine  re- 
mained steadily  alkaline  for  many  weeks  without  intermission. 
In  one  case  of  this  kind— a  phthisical  ]iiUient— the  urine  became 
acid  on  the  oiicurrence  of  an  attack  of  erysipelas  of  the  head 
and  face:  it  reniaiTied  acid  during  the  attack,  and  after  its  sub- 
sidence became  agidn  alkaline. 

The  clinical  significance  of  alkaline  urine  from  fixed  alkali  is 
by  no  means  serious;  it  is  not  associated  with  any  special  morbid 
state,  hut  is  an  occasional  accompaniment  of  debility  and  spaufe- 
nna,  from  whatever  cause  arising.  It  is  to  be  remembered,  how- 
ever, that  there  is  a  rare  variety  of  urinary  calculus  composed  of 
phosphate  of  lime,  winch  must  be  caused  by  some  such  condition 
of  urine  as  tiiis.     Individuals  passing  an  alkaline  urine  are 

nerally  suitable  subjects  for  a  tonic  and  stimulating  treat* 
tnent;  and,  if  otherwise  permissible,  exercise  in  the  open  air, 

5,  Ammoinaml  Urine,  Unwn position  of  Urea. — The  impor- 
tance of  distinguishing  between  urine  which  is  alkaline  from 
fixed  alkali,  and  that  whicli  is  alkaline  trom  ammonia,  has 
already  been  insisted  on.  Tiie  two  conditions  are  contrasted, 
not  only  chemically,  but  equally  so  pathologically  and  clinically* 

Urine  which  is  alkaline  from  fixed  alkali  is  always  secreted 
alkaline  by  the  kidneys;  it  deposits,  if  at  all,  simple  amorphous 
phosphate  of  linte,  of  whicli  the  particles  have  no  tendency  to 
accrete  into  gravel  or  calculi ;  it  has  a  sweet  aromatic  odor;  it 
is  perfectly  l»land  and  innocuons  to  the  muijons  mcnd)ranes,  and 
is  not  associated  with  intianmiation  of  the  urinary  passages. 

Ammoniaeat  urine,  on  the  other  hand,  is  only  in  the  rai*est 
instances,  and  in  the  gravest  circumstances,  secreted  ammoniacal 
by  the  kidneys,  but  usually  liecomes  so  by  an  afterchangc  occur- 
ring in  the  lower  urinary  passages,  or  after  it  has  been  voitled. 
Anmioniacal  urine  is  always  sedimentary ;  it  deposits  a  nuxture 
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of  the  amorphous  phosjiliate  of  lune  and  crystals  of  the  ammo- 
niaco-magneHian  pltospiiate — sorju^timef*,  if  the  urine  be  concen- 
trated, with  the  adLfuioti  of  hiiiipy  spheres  and  rude  dumb*bclh 
of  urate  of  ammonia  <see  Fig.  3,:  this  deposit  has  a  strong 
tendency  to  aggregate  into  masses  or  eoncretiong;  the  urine  has 
an  auinioniacal  atul  often  an  offensive  putrescent  odor;  it  is 
highly  irritating  to  the  mucous  membranes,  and  excites  itiflam- 
mation  of  tbem  if  the  contact  be  lon^  continued. 
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The  normal  d**iw»il  frotu  nmmotilftfal  urine,  nhowlflg  try*tala  of  ammoafbct>-m«]pi<»Uii  |ftho»- 
]>bat4',  ainor||]|iuas  |»1ji4.«ji>ha1^'  of  Ihuc,  tttitl  sphun^<4  of  itrntu*  of  arnmofila* 


A  urine  alkaline  from  fixed  alkali  (potash  or  soda)  reflects  a 
state  of  the  blood ;  a  urine  alkaline  from  ammoida  \^i  alkaline 
when  voiJed)  points  to  a  local  atfection  of  some  part  of  the 
k>wer  urinary  passages.  This  latter  statement  is,  however,  not 
to  be  taken  altogether  without  qualification.  In  two  instances 
(both  cases  of  advanced  Bright *s  disease)  I  have  observed  the 
urine  to  be  ammouiacal  as  it  flowed  from  the  bladder  without 
any  clinical  or  post-mortem  sign  of  inflammation  of  any  part  of 
the  urinary  passages,  or  any  evidence  of  sucli  delay  iu  the  evacu- 
ation of  tbe  urine  as  might  determine  decomposition  of  it  in 
the  bladder*  One  of  these  cases  is  referred  to  hei*eafter  (see 
Brigmt's  Disease).  Dr.  Graves  (Clin.  Lects.  1,  p.  272)  gives 
also  two  cases,  one  of  continued  i^\^.\\  and  the  other  of  anasarca 
and  ascites,  iu  which  the  fresh  urine  contained  large  quantities 
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of  eaftoigte  of  ammonia  without  the  least  evidence  of  decom- 
position after  seeretioii. 

The  mode  in  which  the  iirine  heeomes  ammoniaeal  from  de- 
coniposition  is  eai*ily  explained.  One  atom  of  urea  with  two 
atoms  of  water,  by  a  simple  rearrangement  of  their  particles, 
become  converted  into  two  atoms  of  carbonate  of  ammonia;  1 
at.  urea  CJI^'JJ,  -  2  IIO  ^  2  (NH^CO.X  This  eliange  is  so 
easilv  brought  about  that  mere  boiling  of  a  solution  of  urea  in 
distilled  w^ater  is  sufficient  to  effect  it.  Urea  in  urine  is  deconi- 
poged  at  the  ordinary  temperature  of  the  air  by  the  action  of 
any  putrescent  aulistaneo,  and  by  none  more  quickly  than  de- 
eom{)08ing  urine.  I  have  already  remarked  on  the  facility  with 
which  urine  may  become  ammoniaeal  after  emission  wdien  it 
contains  any  organic  matter— pus,  blood,  epithelium,  albumen, 
Ac-:  alr^o  when  it  is  very  dilute  aud  feebly  acid  or  alkaline. 

If  the  urine  l>e  anmioniacul  when  invfied,  this  is  nearly  always 
associated  with  inflammation  of  some  part  of  the  urinary  mucous 
membrane— generally  that  of  the  bladder.  Any  condition  wiiich 
interferes  with  the  eomi*lete  emptying  of  the  bladder  in  mictu- 
rition favors  tbe  production  of  ammoniaeal  urine.  Consetjuently, 
injuries  to  the  spine  determining  paraplegia  with  paralysis  of  tbe 
bladder,  obstinate  urethral  stricture,  enlarged  prostate,  calculous 
concretions,  morbid  growtlis  or  foreign  bodies  in  the  bladder, 
are  sooner  or  later  eomplicated  with  amnioniacal  urine.  A  very 
distrej^ing  and  intractable  state  of  things  is  thus  brougbt  about. 
The  ammoniaeal  state  of  the  urine  irritates  the  mucous  mem- 
brane and  induces  cystitis:  and  the  purulent  secretion  thus  en- 
gendered reacts  on  the  urine  and  favors  its  decomposition.  The 
two  conditions  mntually  aggravate  each  other  and  perpetuate 
each  other's  existence  after  the  original  cause  has  passed  away. 

Cystitis  may,  in  this  way,  persist  for  years  after  the  removal 
of  a  stone,  or  the  cure  of  a  Btrieture,  wiiich  was  its  original 
cause. 

Dr»  Owen  Rees  believes  that  tht*  urine  is  sometimes  alkaline 
from  the  secretion  of  an  alkaline  mucus  by  tbe  mucous  mem- 
brane of  the  Idadder.  When  the  membrane  is  irritated  or 
inflamed,  as  in  paraj^lcgia  from  spinal  injuries,  extroversion  of 
the  bladder,  &c.,  th<^ irritated  membraue  pours  out,  as  he  be- 
lieves, so  much  alkaline  nmcus  thnt  the  reaction  of  the  uritie  is 
changed   thereby*     Dr.  Rees   fortifies   this   hypothesis   by    an 
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observation  wUich  lie  made  on  a  case  of  extroverted  bladder. 

He  says:  *'  As  is  osuallj*  the  case  in  such  persons  the  anterior 
portion  of  the  bhidder  was  wanting;  so  that  the  fundus  of  that 
visciia  covered  l>y  mucous  membrane  was  projected  forward 
where  the  abdominal  walls  were  deficient.  The  ojieningB  of  the 
ureters  were  thus  j»rc8ented  to  view.  Tlie  inocoos  membrane 
was  red  and  inHamcd  from  expot^ure,  and  an  alkaline  fluid  was 
constantly  discharging  from  its  surface.  To  what  this  alkaline 
flux  amounted  during  the  day  it  was  of  course  inii>ossible  to 
a^scertain  ;  but  it  was  more  than  sufficient  to  destroy  the  acidity 
of  the  urine,  wliich  was  quite  alkaline  after  flowing  over  the 
mendjrane.  Thus  a  piece  of  blue  litmus  was  applied  to  the 
openings  of  the  ureters,  so  as  to  test  tlie  urine  immediately  it 
flowed  from  them:  the  paj^er  was  reddened,  indicating  that  tlie 
urine  was  secreted  of  its  natural  character,  and  with  its  full 
amount  of  acidity.  When,  however,  the  litmus  pai)er  was 
applied  about  a  r|uaj'ter  of  an  inch  Itelow  the  opening,  so  as  to 
test  the  urine  after  it  had  passed  over  that  short  distance  of 
mucous  surface,  its  character  was  quite  changed ;  it  no  longer 
reddened  the  blue  litmus  paper,  hut  on  the  contrary  was  suf- 
ficiently alkaline  to  restore  the  blue  color  to  those  parts  of  the 
paper  which  had  been  previously  reddened  l>y  exposure  to  the 
urine  as  it  escai>ed  fresh  from  the  uretera.'*' 

An  opportunity  occurred  to  me  of  repeating  this  observation 
on  a  patient  witli  extrovei'sion  of  the  bladder ;  but  I  was  not 
able  to  satisfy  myself  tliat  the  alkalinity  of  the  exposed  mucous 
memlu'aue  was  not  owing  to  hlood-st^rum  or  lynqdi  which  oozed 
from  tlie  raw  excoriated  surface,  rather  than  to  any  umcous 
secretion  such  as  might  be  yielded  by  a  merely  inflamed  mucous 
membrane. 

The  therapeutical  indications  in  cases  of  ammoniacal  urine 
from  decom[)ositiou  within  the  bladder,  are  clear  enough.  The 
flrst  object  is  to  remove,  if  possible,  the  impediment  to  the 
complete  emptying  of  the  viscus.  In  the  case  of  a  stone  or 
foreign  body  iu  the  bladder,  and  in  stricture,  this  is  witliin 
reach  of  surgical  operation.  If  tlie  cause  be  irremovable,  or  if 
the  annuoniacal  urine  and  cystitis  persist  after  the  removal  of 
the  original  cause,  all  our  efforts  must  b%  directed  to  prevent 
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the  sojourn  in  the  bladder  of  the  stale  remnants  of  urine  after 
micturition ;  and  this  can  only  be  thoroughly  effected  by  wash- 
ing out  the  bladder,  by  means  of  a  double  catheter,  with  a  pint 
or  two  of  warm  water  once  or  twice  a  day.  There  is  however 
another  mode  of  washing  out  the  bladder  which  I  have  several 
times  resorted  to  with  advantage  in  a  certain  class  of  cases, 
more  particularly  in  those  in  which  chronic  cystitis  is  kept  up 
by  the  amraoniacal  state  of  the  urine,  after  the  original  cause 
has  been  removed.  In  these  cases  the  patients  are  made  to 
drink  large  quantities  of  diluents  at  regulated  intervals.  An 
abundant  flow  of  very  dilute  urine  is  thereby  kept  up  which 
effectually  washes  out  the  bladder  and  gradually  restores  the 
urine  to  its  natural  state. 


CHAPTER  HI. 


CHEMICAL  CONSTITUENTS  OF  THE  URINE  AND  THEIR 
VARIATIONS-INORGANIC  DEPOSITS. 


I. — PRELIMINARY   REMARKS  ON   URINARY   DEPOSITS   AND  THEIR 
CLASSIFICATION. 

A  VERY  scanty,  light,  cloudy  deposit  is  natural  even  to  the 
healthy  urine  after  standing  some  hours.  This  usually  sinks  to 
the  bottom ;  but  occasionally  it  floats  like  a  cloud  about  the 
middle  or  near  the  surface.  It  is  composed  of  epithelial  scales 
(or  remnants  of  them)  from  the  mucous  surfaces  of  the  bladder 
and  urethra,  mingled  with  pigmentary  particles  of  uncertain 
source  (see  chap.  iv).  Of  mucus,  having  the  usual  glairy  char- 
acter, there  is  no  visible  trace  in  perfectly  healthy  urine. 

Under  a  variety  of  unnatural  circumstances  more  abundant 
deposits  or  sediments  occur  in  urine ;  and  a  knowledge  of  their 
nature  sometimes  yields  most  important  practical  information. 

Urinary  deposits  are  arranged  in  two  divisions— //joryawic 
and  Organic. 

Inorganic  deposits  include  substances  which,  for  the  most 
part,  exist  naturally  in  the  urine  in  a  soluble  state;  but  which, 
owing  to  their  excessive  quantity,  or  a  change  of  reaction  in  the 
urine,  or  some  other  circumstance,  are  rendered  insoluble,  and 
thereby  precipitated  in  a  crystalline  or  amorphous  condition. 
This  division  contains:  uric  acid,  the  amorphous  urates,  urates 
of  ammonia  and  soda,  oxalate  of  lime,  ammoniacal  and  earthy 
phosphates,  carbonate  of  lime,  cystine,  leucin,  and  tyrosine. 
All  these  are  soluble  in  mineral  acids  or  in  alkalies,  and  one  of 
them  (the  amorphous  urate)  by  simply  warming  the  urine. 

Organic  deposits  embrace  all  those  organic  forms,  of  which 
the  presence  alone  in  urine  is  sufficient,  from  their  insolubility, 
to  determine  their  subsidence.  They  do  not  belong  in  any  pro- 
portion to  the  healthy  secretion ;  and  whenever  present,  they 
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are  merely  so8|>ended  in  it ;  so  that  when  the  urine  is  left  at  rest, 
thej  gravitate  to  the  bottom  and  form  a  sediment.  This  group 
includes,  ill  addition  to  the  pigineiitarj  particles  already  alhided 
to,  epithelial  cells  from  the  uriniferouw  tubes  or  from  any  part 
of  the  gen i to-urinary  pa.«s«ges,  caHts  or  moulds  (com{X)8ed  of  a 
fibrinous  matter)  of  the  uriniferous  tubes,  oily  partitik's,  pus, 
blood,  cancerous  and  tuberculous  debris,  spermatozoa,  and  cou- 
fervoid  growths.  All  these  are  insolut/le  in  acids  and  alkalies  as 
aftplied  in  the  ordinnry  examination  of  the  urine. 


IL — URIC    ACID.       C,,,II^N^Ort  f  4  Aq 
(StfnoHiim — Lithk  uad. ) 

I  nc  acid  exists  in  uornial  urine  in  coml/mation  with  alkaline 
bases;  but  under  certain  conditions  it  is  preeipi tatted  in  the  free 
state,  and  forms  a  deposit  of  orange-re*!  crystals. 

Naked-eye  (characters, — The  crystalline  nature  of  the  dejiosit 
(mn  nearly  always  be  rerognized  by  the  naked  eye;  but  in  rare 
instances  the  crystals  are  so  nmall  that  thry  require  ihe  micro- 
scope for  their  detection.  Uric  acid  crystals  may  form  a  film 
on  the  surface,  or  lie  scattered  as  brilliant  lu'own  specks  on  the 
sides  of  the  glass,  orsnliside  into  a  dense  red  deposit  like  caj^eune 
pepper.  The  naked  eye  is  nearly  always  sufficient  to  identify 
uric  acid  with  certainty,  because  no  other  hrown  eryittals  occur 
in  urine  as  a  spontaneous  deposit.  When  the  crystals  are  x^vy 
minute,  the  deposit  resemldcs  the  amorphous  urate,  but  is  denser, 
and  sinks  more  rapidly.  Trine  depositing  uric  acid  has  com- 
monly a  rich  yellow  or  orange  color,  and  is  invariably  acid. 

Mi(TO-('htmical  vharaders. — The  primary  form  of  uric  acid  is  a 
rhombic  prism  or  lozenge,  and  to  some  modification  of  this  figure 
the  protean  diversities  of  nric  acid  crystals  may  all  be  referred. 
The  angles  of  the  crystals  are  sometimes  almost  eqnal,  and 
then  quadrangular  tables  or  almost  perfect  cubes  are  obtained 
(Fig.  4,  a  hy 

More  frequently  the  angles  are  rounded  off  (c  <l)  so  as  to 
produce  ovoids  and  barrel  shapes.  A  still  greater  elongation 
produces  a  rod,  and  when  a  number  of  these  are  joined  together 
ID   Sp  common   centre,  stars   are   jirodueed.     The   beauty  and 
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endless  variety  of  these  stars  are  marvellous,  and  render  them 
seductive  microscopic  objects  (Figs.  5  and  6). 


Fio.4. 


The  simpler  forms  of  uric  acid  crystals— quadrangular  and  oral  tablets,  cubes,  six-sided  tablets, 
lozenge  and  barrel-shaped  figures. 

Sometimes  the  rays  extend  only  in  one  direction  and  a  fan- 
shaped  figure  is  produced,  or  two  fans  are  joined  in  a  common 
centre  (Fig.  6). 

Fio.  5. 


Stars  of  uric  acid. 
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curious  and  varied  forms  of  uric  acid  are  generally  found  in 
albimiinon!^  urines.' 

Uric  acid  m  excessively  insoltiljle.  Ir  requires  1800  parts  of 
boiling  water  and  15,000  parts  of  cold  water  tor  solution.  It  is 
iitsoluble  iu  all  dilute  acids,  but  is  det'oniposed  with  effervescence 
by  strong  nitric  acid.  Caustic  alkalies  dissolve  it  readily,  esj>e- 
cially  with  the  aid  of  heat.  It  dissolves  also  freely  in  weak 
solutions  of  the  carbonates  of  jtotash  and  soila,  and  in  eolutious 
of  borax  and  t-oninion  phosphate  of  soda.  It  is  insi>hible  in 
alcohol  and  ether.  It  is  entirely  dissipated  by  a  red  Ijeat.  The 
most  delicate  mode  of  rt-^cognizing  uric  acid  is  by  the  raurexid 
test.  Tliis  is  jx^rfornied  by  taking  a  small  quantity  of  the  sus- 
pected substance  and  placing  it  on  a  porcelain  dish  or  a  slip  of 
glass :  a  eouplc  of  drops  of  strong  nitric  acid  are  then  added  and 
the  heat  of  the  spiritdanip  applied  ;  the  uric  acid  dissolves  with 
eHervcscencc :  the  heat  is  con  tin  nod  until  the  liqtiid  dries  into  a 
yellowish-red  residue.  If  the  residue  when  crtol  is  touched  with 
a  rod  dipped  in  caustic  ammonia,  a  hright  violet  hue  (murexid) 
is  instantly  developed,  which  is  perfectly  characteristic. 

Quantitative  determinations  of  uric  acid  iu  urine  are  generally 
Diade  by  adding  excess  of  acetic  or  muriatic  acid  to  a  known 
quantity  of  tlic  urine,  and  allowing  it  to  stand  for  twenty-four 
hours  to  precipitate.  The  acid  is  thrown  down  in  a  crystalline 
form,  and  may  be  collected  either  by  decantation  and  levigation, 
or  on  a  weighed  filter;  it  is  then  dried  and  weighed.  The  Rev. 
W.  Vernon  Ilarcourt,  in  a  long  series  of  observations,  has  shown 
that  the  above  process  is  liable  to  very  great  errors,  even  when 
the  urine  has  been  previously  concentrated  liy  evaporation.  He 
obtained  much  more  accurate  results  by  the  following  method  : 
Ncntralizo  a  third  or  fourth  part  of  the  urine  of  twenty-four 
hours,  if  alkaline  with  hydrochloric  acid,  or  if  acid  with  car- 
bonate of  pntasli :  reduce  this  to  11  fluid  ounce  by  evaporation  ; 
treat  this  with  3  drachms  of  hydrochloric  acid  combined  with  1 J 
ounce  of  alcohol;  decant  wlieu  the  uric  acid  has  been  precipi- 
tated and  the  liquid  is  clear;  wash  the  deposit  on  a  weighed 
iiltcr  first  with  alcohol,  and  when  that  dissolves  no  more,  with 


>  Somp  jjiterosiini;  detinls  on  thi*  vtirymg  forma  of  une  acid  cry^tal^  mid  the 
condUions  under  which  th^y  tippejir  may  be  found  iti  ii  paper  by  Dr.  Win.  Urd^ 
St.  Tlio.^  HoiijL  Rop.  1870,  p.  835. 
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equal  jkarts  of  acetic  acid  aiul  water;  lastly  dry  the  filter  and 

Origin  and  (^rurrenre. — The  quantity  of  uric  aeiil  in  the  urine 
18  very  minute  ;  and  were  it  not  for  its  sparing  solubility  and 
liahility  to  he  preeipitated  both  before  and  after  eniis.sioii,  its 
clinica!  signiiicance  would  be  very  slight.  The  (hiily  excretion 
of  uric  acid  amounts  to  no  more  than  S  or  10  grains.  Individ- 
uals vary  a  good  deal  in  the  amounts  which  tliey  halntually 
separate.  In  three  health}-  young  students  living  on  a  ainiilar 
diet  and  under  similar  circumstances,  I  found  the  following 
numbers: 


No.  1  (mi^nn  of  47  clays), 
'*  2  (mfHJi  of  tj  dny?), 
*•    a  tmeRn  of    3  dny^). 


8.061  grflina. 
8,402      ** 
6  071      *' 


Dr.  Hammond  foun*!  in  his  own  case  the  daily  average  as 
high  as  14.14  grains*. 

The  excretion  of  uric  acid  also  presents  considerable  variations 
in  the  same  individual  from  day  to  day.  The  greatest  oscillation 
of  this  sort  observed  by  myself,  amomited  to  a  ditferenee  of  more 
than  one  half  on  two  successive  days:  on  the  tirst  day  dAo 
grains  were  separated,  and  on  the  following  day  11.7  grains. 
It  was  found  that  when  the  mode  of  life  was  tolerably  uniform, 
the  amounts  separated  in  periods  of  tive  consecutive  days  varied 
only  sliglitly  fjom  each  other  in  the  same  individual. 

The  occurrenee  of  a  spoTjtaneous  defiosit  of  uric  acid  is  by  no 
means  a  sure  indication  of  an  increased  excretion  ;  and  I 
frequently  found  that  those  days  on  wliicdi  asi>ontaneons  deposit 
occurred,  show^ed  less  uric  acid  than  those  days  on  which  tio 
uric  acid  was  spontai^eoiisly  deposited.  The  mean  daily  quan- 
tity of  urie  acid  separated  in  twelve  days  on  which  there  was  a 
deposit  was  7.7  grains  ;  and  the  mean  of  twenty-tive  other  days 
on  which  no  uric  acid  was  sptmtaneonsly  deposited  was  7.8 
grains. 

The  digestion  of  food  has  a  marked  etieet  on  the  excretion  of 

oric  acid.    I  round  it  increased  after  eating,  not  only  absolutely, 

■    hut  also  relatively  to  the  otlier  solid  matters  of  the  urine.     In 

I    the  following  tables  the  results  of  seven  days'  observations  on 


>  Med.  Times  and  Gmz.,  186J.     Vol  li^  p.  482. 
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compiinsoii,  namely:  1,  durins^  the  prevalence  of  the  alkaline 
tide  which  corrcRfionds  with  the  passage  of  the  digested  food 
into  the  blood;  2,  during  the  Hubeequent  period  in  which  the 
acidity  of  the  urine  m  restored,  but  the  effect  of  the  meal  8ti)l 
coiitiniies  to  be  jxTceptible  in  the  considerable  fpiantity  of  solid 
matters  separated  by  the  kidneys  ;*  and  3,  during  sleep,  which 
is  also  a  time  of  fasting. 


Time  of  day. 
(Dinner  at  2  P.M.) 


4-  7  P  M.^  alkaline  tide. 
9-11    "      acidity  restored 
1-  7  A.M.,  urlnc!  uf  slei'p. 


Uric  Acii],  per 
liijiiicl  uriiir, 


0  40  grain. 
0.18      '' 


Uric  *dd  per 
hour. 


0  36  grain. 
OJS      " 
0.10      " 


Uric  Acid,  p«!T 

100  pfAiDS  ot 


0  Sa  grain. 
0.84      *♦ 

0.60       ^* 


It  ia  seen  tliat  the  abBohite  quantity  hourly  secreted  is  three 
times  greater  during  the  period  of  the  alkaline  tide  than  during 
the  other  periods;  its  proportion  to  the  total  solids  is  also  very 
sensiljly  greater.  Even  its  proportion  to  the  water  of  the  urine 
is  greater  tlian  that  at  any  otber  i>eriod^  though  the  urine  of 
sleep  generally  (under  the  mode  of  life  then  followed)  deposited 
amorphous  urates  very  eopious^sly  after  standing  a  few  hours, 
wbei^eas  the  urine  of  t be  alkaline  tide  never  deposited  urates* 
It  is  furtlier  seen  from  tlie  talile  that  the  amount  of  uric  acid 
has  no  relation  to  tbe  degree  of  acidity  of  tbe  urine. 

Professor  Kanke  has  shown  that  neither  sex  nor  age,  nor  the 
height  aiid  weight  of  tbe  body,  have  any  decided  relation  to  tbe 
daily  excretion  of  aric  acid  J  The  season  of  the  year,  and  the 
aiumal  or  vegetable  nntni^e  of  the  food,  have  little  intluence, 
provided  the  articles  of  diet  are  equally  rich  in  nitrogen.  The 
ett'eet  of  exercise  is  uncertain;  sonietirnes  it  increases,  sometimes 
it  diminishes  tbe  uric  acid.^ 

FfftJHlfyiralh/,  it  is  found  that  the  daily  excretion  of  uric  acid 
is  markedly  increased  in  the  febrile  state,  in  certain  diseaBes  of 


«  SeeTftblp,  p.  tiQ, 

*  Thesftvon  dnja'  i^xpfrlmpnts  bere  spoltcn  of  nre  the  same  M^vtm  dii}*?  which 
ai(»  tiibiilKted  ut  p^  36. 

3  Kaoike — Ausscheiduiig  d.  Hiirnsruircs  hchn  Mtjuschcii,  Munich,  1858, 

*  See  Farkefi  on  lln*  CompoBition  of  the  Urine,  p.  88. 
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the  Uver,  and  after  an  attack  of  gout.  On  the  other  hand,  it  is 
diriiinishecl  during  the  paroxysm  of  gout,  and,  according  to 
Ranke,  after  large  doses  of  qniiiihe. 

Uric  acid  is  nearly  related,  both  ehemicallj  and  phygtiologically, 
to  urea.  Uric  acid  yields  urea  as  one  of  the  products  of  its 
tlecomjiosition,  hoth  by  artiticial  means  in  the  laboratory  and 
within  the  animal  body.  Nevertheless,  the  most  exact  observa- 
tions have  failed  to  show  that  there  is  any  inverse  eorresiiond- 
enee  hetween  the  excretion  of  the  two  substances;  usually  urea 
and  uric  acid  increase  and  diminish  together. 

Climcffl  siffnijicanee  of  uric  acifL — From  what  has  been  already 
stated,  it  will  be  readily  conceived  that  the  clinical  interest  of 
uric  acid  in  the  urine  has  not  so  ninch  to  do  w^ith  the  variations 
of  its  quantity,  whether  absolute  or  relative,  as  with  its  precipi- 
tation in  the  free  state,  and  the  time  and  place  of  that  precipita- 
tion. Tlje  circuThstances  favorable  to  the  iirecipitatlon  of  free 
uric  acid  are,  an  acid  reaction  of  the  urine,  and  abeyance  of  the 
conditions  wliich  determine  tVie  precipitation  of  uric  acid  in 
condnnatiou  (amorphous  urates);  these  latter  are  considered  in 
the  next  section. 

A  deposit  of  uric  acid  occurring  some  twelve  or  twenty  hours 
after  enrission  has  no  pattiologieal  signiti cation.  Healthy  urines 
usnaliy  deposit  uric  acid  as  a  norunvl  event  in  the  course  of  the 
acid  urinary  fermentation  (see  p.  24).  If  the  deposit,  takes  place 
within  three  or  four  hours  after  emission,  the  circumstance  is 
certainly  not  natural ;  but  it  is  not  one  requiring  special  thera- 
peutical attention;  it  is  frequently  observed  in  convalescence 
frtvm  felirile  complaints,  especially  articular  rheumatism;  also 
in  the  middle  periods  of  chronic  Bright's  disease,  in  chorea,  in 
certain  types  of  diabetes,  and  in  enlargements  of  the  spleen. 

But  if  uric  acid  be  precipitated  before  the  urine  cools,  or 
immediately  after,  it  cannot  fail  to  awaken  apprehensions  that 
a  similar  event  may  take  place  witliin  some  part  of  the  urinary 
passages,  and  give  rise  to  the  formation  of  gravel  and  calculi, 
with  all  their  train  of  painful  and  dangerous  consequences.  A 
prophylactic  treatment  is  urgeutly  called  for  under  such  cir- 
cumstances, by  which  this  danger  may  be  w^arded  ott*.  But  it 
will  he  more  convenient  to  postpone  tlie  further  consideration  of 
this  important  suhject  to  tlie  sections  w^hich  are  specially  devoted 
tothe  pathology  and  treatment  of  calculous  disorders. 
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The  relation  of  uric  acid  to  the  pathology  of  gout  has  been 
studied  witli  groat  sucoess  Ijy  Dr,  Garrnd,  lie  lias  proved  that 
the  blooJ  of  a  gouty  patient  Is  permanently  sorehiirge*!  with 
uric  acid,  and  that  the  aeid  is  deposited  in  combination  with 
eoda  in  the  curtihiginont^  antl  tilironi^  tisHnes  of  tlie  joints,  and 
becomes  the  cause  of  the  articular  iniiaminations  w^bich  are 
eharacf eristic  of  gout.  This  unnatural  accunmlation  appears 
to  be  due  to  a  defective  power  of  eliminating  uric  acid  in  the 
kidneys.  The  kidneys  themselves  also  sutler— their  secreting 
tubules  and  the  iutertubular  substance  are  clogged  with  urate 
deposits,  and  the  foundation  is  laid  of  those  atrophic  changes 
which  constitute  one  of  the  most  fatal  forms  of  chronic  Brisrht^s 
disease.  It  nuiy  he  regardetl  as  probable  that  the  defective 
power  of  the  kidneys  to  eliminate  uric  acid  in  gout  arises  from 
a  dinnnished  alkalescence  of  the  bb>od,  and  that  the  rational 
correction  of  this  defect  i:^,  in  addition  to  a  revision  of  the 
dietary,  a  steady  exhibition  of  alkaline  remedies  in  the  intervals 
of  the  articular  paroxysms. 


in.— AMORPHOUS    URATES. 

{S^nmiyms— amorphous  litltnte^;  nntie  of  ammonia  of  Pmiti  ajul  Bird; 
urate  of  soda  of  Jlptntz  and  Lehmnnn:  lakriilous  tJeposU.) 
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Kakcd-fi/e  rlifimficrs. — The  "amorphous  urate"  usually  occurs 
as  a  loose,  reddish,  pulverulent  deposit  wholly  devoid  of  crystal- 
lization. Its  color  is  always  deeper  than  the  urine  from  wdiich 
it  falls;  but  the  color  varies  extren^ely  both  in  intensity  and 
tint.  It  may  be  fawn,  orange,  brick-t^ed,  pink,  or  purplish.  It 
commonly  sinks  soon  and  completely;  more  rarely,  especially  in 
alhuniinous  urines,  the  precipitate  continues  a  long  wliile  ditiused 
in  the  urine,  giving  it  a  milky  ap[>earance.  If  the  precipitation 
takes  place  after  the  urine  has  been  at  rest  in  the  urine-glass,  a 
film  or  blooni  forms  on  the  surfiict*  and  sides,  which  is  rcailily 
seen  by  inclining  the  glass  to  one  side.  By  this  peculiarity  the 
amorphous  urates  may  be  tlistinguished  from  all  other  urinary 
deposits  by  the  unaided  senses, 

Mlcn}-chemical  rh(trmien',—V ndev  the  microscope  the  dejiosit 
is  found  to  be  composed  of  minute  particles  or  gramiles,  coarser 


By  warming  the  urine,  the  amorphous  urate  dissnlveA ;  the 
light-colored  and  looser  fleposits  tlieiippear  wifh  a  slight  heat, 
hut  the  dee[>er  colored  aiul  denser  ones  refpiire  a  more  elevated 
tem|:>eraturc.  As  no  other  urinary  deposit  disappears  with 
simple  heat,  thh  ein  nmstanee  oilers  an  ea^y  nieaiiH.  of  recogni- 
tion. The  amorphouH  urate  answers  to  the  murexid  test  lor 
uric  aeid.  It  is  decomposed  hy  the  vegetable  and  mineral  acids 
(though  only  slowly  in  the  cold  hy  the  tbnner),  and  uric  acid 
crystals  are  deposited,  which  may  he  reeognizetl  imder  the 
microseo[>e,  1  he  urates  dissolve  in  the  caustic  alkalies,  and  in 
solutions  of  the  carbonates  of  potash  and  soda.  They  {wissess 
an  intense  affinity  for  the  brown  atnl  pink  [ngnrents  of  the 
uritie,  which  they  carry  down  with  them  when  precipitated  : 
and  the  varied  tints  which  they  present  as  de]>09it8  depend  on 
this  circumstance. 

The  chemical  composition  of  this  deposit  has  been  a  subject 
of  much  dispute*  ■  Pnmf  and  Bird  believe  it  to  he  composed  of 
urate  of  ammonia,  and  it  n^^nally  passes  nnder  that  name  in  this 
country.  In  (lermany  it  is  coinnuinly  considered  to  be  mainly 
compoeed  of  urate  of  .soda.  More  recent  observations  indicate 
that  neither  of  these  views  is  correct;  it  would  apjx^ar  rather 
that  the  amorphous  urates  have  not  a  fixed  and  constant  conj* 
position,  but  vary  considerably  in   different   samples.     In   all, 
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however,  uric  acid  is  combined  with  several  bases — potash, 
soda,  ammonia,  and  lime;  and  this  is  the  special  chemical 
characteristic  of  the  deposit,  that  it  is  composed  of  mixed  urates. 
Sometimes  one  base  and  sometimes  another  preponderates.  The 
proportion  of  uric  acid  in  the  deposit  is  very  large,  but  not  con- 
stant. Scherer  found  a  little  over  80  per  cent. ;  Dr.  Benee  Jones 
ovel*  90  per  cent.  This  proportion  is  about  twice  as  much  as  is 
necessary  to  form  acid  urates  (bi-urates)  with  the  bases  present; 
so  that  about  one-half  of  the  uric  acid  is  loosely  united  with  the 
bi-urates  to  form  the  deposit,  which  therefore  resembles  in  its 
chemical  constitution  the  quadroxalate  of  potash.  The  loosely 
combined  uric  acid  can  be  separated  from  the  associated  bi-urates 
by  simply  treating  the  deposit  with  warm  water,  or  by  repeatedly 
washing  it  on  a  filter  with  cold  water. 

Dr.  B.  Jones  found  potash  the  most  abundant  base,  next 
ammonia,  and  last  soda,  as  the  following  table  of  his  analyses 
shows :  ^ 

1st  Analysis.  2d  Analysis. 

Uric  Acid,      ....     94.36     .  .         .     91.06 

Potassium,      .         .        .         .       3.16    .  .         .       8.78 

Ammonium,  .  .         .       1  30     .  .         .       3.36 

Sodium,  ....       Ml     .  .       1.87 

Ilassall  and  Scherer  always  found  lime  in  not  inconsiderable 
quantity.  Dr.  Bence  Jones  succeeded  in  producing  artificially 
exact  counterparts  of  the  amorphous  urates  both  witfh  potash 
and  soda. 

The  precipitation  of  the  amorphous  urates  depends  on  a  con- 
junction of  the  following  conditions:  an  acid  reaction,  low 
temperature,  and  concentration  of  the  urine.  The  occuri-ence 
of  this  deposit  is  a  sure  sign  of  an  acid  reaction  ;  and  the  more 
acid  the  urine,  the  more  liable  is  it  to  deposit  the  amorphous 
urates.  A  drop  of  acetic  or  nitric  acid  will  frequently  determine 
at  once  the  precipitation  of  the  amorphous  urates  in  a  previously 
clear  urine;  and  when  urine  becomes  sedimmitary  after  twelve 
or  twenty-four  hours,  this  is  due  to  the  increased  acidity  pro- 
duced by  the  acid  urinary  fermentation.  The  eftect  of  tempera- 
ture is  very  marked :  and  on  cold  winter  mornings  the  urine 

>  See  a  paper  by  Dr.  Bence  Jones  in  the  Journal  of  the  Chemical  Society, 
June,  18C2. 
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Voided  on  getting  out  o(  bod  generally  beeouios  turbid  from 
jrecijatated  urates  a  few  liourg  after 

The  amorjihous^i  unite  deposit  is  not  a  sign  of  excessive  secre- 
tion of  urie  aeid  b}-  tlie  kidneys;  it  indicates  rather,  that  its 
proportion  to  tlje  water  of  the  urine  is  exeeBsive.  Urines  of  a 
high  clensity,  prov^ided  tlieir  reaetion  he  add  and  the  tempera- 
lure  low,  usually  deiiosit  uratea  in  healthy  per^on^.  There  is  tide 
diflerence  between  the  ennditions  favorable  ia  the  deposit  of 
Tee  uric  aeid  and  of  the  amorphous  urates — that  a  liigh  density 
|or  concent  ration  i  favors  the  hitter,  and  a  low  density  (or  ililu- 
lion)  favors  the  former*  On  a  eoniparison  of  the  densities  of  a 
arge  number  of  urines,  depositing  resjifetively  amorphou^a 
urates  and  free  nrie  acid,  I  found  tlie  mean  sp.  gravity  of  the 
brnier  1027  and  of  the  latter  1021,  It  i»  famiHarly  observed 
that  a  urine  whieh  throws  dcnvn  lithates,  will  begin  to  deposit 
free  uric  aeid  a  few  hours  after,  when  it  has  become,  (pioad  uric 
ftcid,  less  coueentrated. 

2 he  dinieal  sigmficancf  of  a  urate  deposit  can  be  ajipreciated 
Dnly  after  due  consideration  of  the  above  physical  and  chemical 
conditiorKS  of  its  occurrence  in  the  physiological  state.  I  have 
already  stated  that  no  conclusion  as  to  excessive  elimination  of 
tiric  acid  can  r»e  drawn  from  the  occnrrence  of  tlie  urate  deposit* 
It  has  also  been  shown  in  a  previous  page,  that  during  the  ab- 
feorptioD  of  food,  and  the  flow  of  the  alkaline  tide,  the  excretion 
of  uric  acid  i^  at  its  maximum,  though  the  urine  at  this  jieriod 
^ery  rarely  deposits  urates,  owing  to  the  depression  or  disupjx^ar- 
ftnee  of  its  acidity ;  and  conversely,  that  after  long  fasting  the 
urine  is  very  apt  to  de[iosit  urates,  because  it  is  then  coueen- 
trated and  highly  acid,  though  the  hourly  rate  of  excretion  of 
Uric  acid  is  then  at  its  lowest  el>b* 

A  deposit  of  amorphous  urates  may  be  regarded  as  having 
either  a  pln'siological  or  a  pathological  signiHcution*  Phtj.^hfiitji- 
mlly^  a  urate  deposit  may  lie  exjiected  after  profuse  sweating, 
yiolent  exercise,  prolonged  abstinence  from  food  and  driiik^  and 
in  cold  weattier.  Under  these  circumstances  the  dei)Osit  is 
occasional,  and  its  color  usually  fawn  or  brownish.  Palkoloui' 
tally,  the  most  common  determining  cause  of  the  precipitation 
»f  the  amorphous  urates  is  the  febrile  state.  Eveu  a  slight 
decree  of  pyrexia,  as  in  a  common  cold,  is  usually  accompanied 
ivith  a  urate  deposit. 
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The  frequeut  or  constant  occurrence  of  a  brownish  or  red  urate 
deposit,  without  or  with  only  a  feeble  degree  of  pyrexia,  U  a 
circumstance  to  awaken  suspicions  of  some  serious  organic 
disease;  but  the  indication  is  more  general  than  sijeeial.  Or- 
ganic disease  of  the  lungs,  heart,  liver,  spleen,  or  any  other  part, 
attended  with  emaciation  and  waste  of  the  tissues,  is  usually 
accompanied  with  abundant  deep-colored  urate  deposit. 

Functional  derangements  of  the  digestive.organs  are  also  gen- 
erally accompanied  by  pale  urate  deposits  in  the  urine.  Their 
occurrence  depends,  in  many  cases  at  least,  as  Dr.  B.  Jones 
has  indicated,  on  a  connection  between  the  reaction  of  the 
mucous  membrane  of  the  stomach  and  that  of  the  urine  (see 
p.  64). 

Treatment. — From  what  has  been  stated  of  the  determining 
conditions  of  the  amorphous  urate  deposit,  it  is  evident  that  it 
seldom  requires  direct  treatment.  Its  indications  are  of  more 
service  in  diagnosis  and  prognosis  than  in  therapeutics.  Some- 
times the  persistence  of  a  urate  deposit  occasions  such  alarm  to 
the  patient  that  it  may  serve  a  good  purpose  to  cause  it  to  dis- 
appear, though  no  really  curative  end  may  be  gained  thereby. 
This  is  easily  and  harmlessly  eftected  by  a  few  two-scruple  doses 
of  citrate  of  potash.  When  this  direct  purpose  is  not  aimed  at, 
the  treatment  must  be  directed  to  the  removal  of  the  condition 
causing  the  deposit. 

IV. — CRYSTALLINE   URATES. 

Urate  of  soda  and  urate  of  ammonia  are  sometimes  deposited 
separately  in  urine,  in  the  crystalline  form,  and  under  circum- 
stances wholly  different  from  those  which  determine  the  precipi- 
tatioti  of  the  amorphous  urates. 

Urate  of  Soda. — Urate  of  soda  is  familiarly  known  as  a  con- 
stituent of  gouty  concretions.  When  the  point  of  a  lancet  is 
thrust  into  one  of  the  yellowish-white  nodules  so  common  on 
the  ears  of  gouty  persons,  a  whitish  mortar-like  matter  escapes, 
which,  under  the  microscope,  is  resolved  into  myriads  of  long 
delicate  needles,  arranged  in  bundles  or  stars,  or  lying  separately 
(Fig.  9,  rta\ 

These  acicular  forms  are  never  deposited  spontaneously  in  the 
urine:   but  they  may  be  readily  produced  by  adding  a  little 
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L'rate  ufttiNla. 

It.  Fruiu  a  gouty  crmerction;  feft, 
ArtiUdally  pni*an^l  by  sliding 
l\t\.  9od«5  to  the  ainorphwufl  ur&tn 


liquor  sodfe  to  the  common  aniorphoua  urate,  in  a  watch-glasfl, 
and  allowing  the  solution  so  formed  to  concentrate  by  evapora- 
tion in  the  air  (Fig.  9,  t/i). 

Urate  of  soda  is  a  eon\i>arativelj  rare  spontaneous  deposit  in 
urine.  It  oceurs,  however,  occasionally  in  gout,  and  in  the 
febrile  state,  especiaUy  in  cliildreii.  It 
forms  a  whitish  or  yellow  seiHmenf, 
which  sinks  rapidly ;  it  is  associated 
witli  an  acid  reaction  of  the  nrine,  and 
is  frequently,  if  not  generally,  deposited 
in  the  Idadder  before  tlie  emiss^iou  of 
the  urine.  In  this  reB|K3et  it  differs  from 
the  amorphous  urate,  which  is  never 
deix)sited  until  the  uriuc  has  cooled. 

Under  the  microscope  the  spontane* 
OU8  deffosit  of  urate  of  soda  exhibits 
irregular,  opaque,  globular,  and  lumpy 
masses,  from  which  project  spiny  crys- 
tals, sometimes  straight,  sonietimes 
variously  curved  (see  Fig.  10). 

l*he  occurrence  of  this  deposit  in  the  febrile  complaints  of 
infants  and  children  probably  depends  on  the  urine  being  ex- 
cessively scanty  and  concentrated  and  long  dctiiined  iii  the  blad- 
der. Its  appearance  in  such  cases  i^  temporary,  and  ceases  on 
the  re-establishmeut  of  the  flow  of  urine.  The  annexed  drawing 
(Fig.  10)  was  made  from  a  deiionit 
voided  by  a  little  child  of  three  years.  ^'"■^^■ 

The  child  was  suffering  from  severe 
infantile  rcndtteut,  au<l  uo  urine  bad 
been  passed  for  two  days.  While 
was  examining  the  abdomen,  the  chilt 
cried,  and  the  nrine  liegau  to  tlow. 
The  tii-st  portions  were  turbid  and  of  a 
gamboge-yellow  color,  and  contained 
the  spiny  masses  liere  delineated  ;  after 
about  an  ounce  of  this  had  come  away, 
se%'eral  ounces  of  clear  high-colored 
Hcid  urine  followed. 

CUniraUy,  this  deposit  derives  its  chief  importance  from  the 
circumstance  that  it  is  i>reeipitated  within  the  urinary  passages. 


UcK|pi>hog  firystsils  of  urate  uf»odji, 
jiip<j[itniJL'uu.Nly  di'jko.sited,  frum  the 
uriueof  Acbild. 
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The  spiny  crystals  irritate  the  nuicous  membrane  of  the  bladder 
or  urethra;  and  the  latter  canal  may  even  be  blocked  up  by  im- 
paction of  masses  of  the  deposit.  It  may  also  form  a  nucleus 
around  which  calculous  matter  may  hereafter  aggregate.  The 
great  comparative  frequency  of  vesical  calculi  in  children  is  not 
improbably  owing  to  the  occurrence  of  this  dejK)sit  in  the  numer- 
ous fugitive  febrile  attacks  to  which  children  are  subject. 

Urate  of  ammonia, — AVhen  urine  becomes  strongly  ammo- 
niacal,  it  is  liable  to  precipitate  urate  of  ammonia,  in  addition 
to  the  mixed  phosphates  which  are*  necessarily  deposited  under 
those  circumstances.  The  urate  of  ammonia  has  usually  a  dense 
white  color ;  but  I  have  known  it  possess  a  beautiful  violet  hue. 
Two  forms  are  seen  under  the  microscope.  The  most  com- 
mon are  spheres  and  globular  masses, 
which  appear  almost  black  by  trans- 
-^  mitted  light,  owing   to  their   opacity 

?A    t^^V  >         (^see   Fig.   11,  a).     These  spheres   are 
^^^   *^^    \      easily  obtained  by  leaving  a  urine  con- 
if!P  j  [j^  uO^  I      taining  the  amorphous  urate  to  stand 
I  ^  (^4*  /      in  the  air  until  it  becomes  ammoniacal. 
P^}^^  /       The   second   form   (b)  occurs   as   very 
minute  slender  dumb-bells:  these  gen- 
erally lie  singly;  or  two  lie  athwart 

Urate  of  ammonia  sponUneously      ^j^^Jj    Othcr    SO    aS    tO    form    a    CrOSS  I     Or 
deposited,  a.  Spheres  and  globular  . 

6.  Dumb-bells,  crosses,    thrcc  are  uuitcd  SO  as  to  form  a  rosette. 


^B^ 


'^"^  •  They  become  coarser  and  larger  with 

long  keeping  of  the  urine.  This  deposit  has  no  special  clinical 
significance ;  its  occurrence  is  merely  an  incident  in  the  ammo- 
niacal decomposition  of  the  urine.  It  is  a  frequent  ingredient 
of  the  secondary  phosphatic  crust  which  invests  urinary  calculi 
in  the  later  periods  of  their  growth  (see  Urolithiasis). 

V. — OXALATE   OF    LIME. 

(Oxaluria;  oxalic  acid  diathesis.) 

Naked-eye  characters. — A  deposit  of  oxalate  of  lime  is  usually 
very  scanty,  and  looks  like  a  slight  cloud  of  mucus.  Owing  to 
this,  and  its  colorlessness,  it  seldom  attracts  the  attention  of  a 
patient.     If,  however,  the  urine  be  transferred  into  a  urine-glass 
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immediately  after  enii^aion,  as  it*  usuallv  practiceJ  in  lioepitat 
wards,  the  following  appearances  are  produced,  wbicb  are  suf- 
ficiently eharaeteristK!  to  enable  the  observer  to  recognize  the 
deposit  with  certainty  by  the  unaided  eye.  The  sides  of  the 
glass  are  seen  to  be  traversed  by  very  numerous  fine  lines,  run- 
uing  in  bands,  tran.^vcrsely  or  obliquely,  giving  an  appearance 
as  if  the  glas8  were  finely  scnitched.  This  appearance  is  duo  to 
the  crystallization  of  the  oxalate  on  the  fine  lines  or  iiiequalities 
left  after  cleaning  the  glass  by  towelling.  The  subsided  portion 
is  equally  peculiar;  it  consists  of  two  parts— a  soft  pale-gray 
mucus-like  sediment  occupying  the  bottom  of  the  vessel,  and 
overlying  this  a  snow-white  denser  layer  with  an  undulating 
but  sharply  limited  surface.  The  otdy  other  substance  which 
eryatalltzes  in  lines  on  the  sides  of  the  glass  is  uric  acid :  this  is 
easily  discriminated  by  the  greater  coarseness  of  the  lines  and 
their  more  or  less  brown  color. 

Mb*ro<'hemifal  vhtinwiers. — ^Oxalate  of  lirne  occurs  in  very 
minute  crystals,  the  largest  only  appearing  to  the  naked  eye  as 
sparkling  jMynits.  Two  fortns  are  met  with.  The  most  common 
are  octabedra,  greatly  shortened,  or  flattened,  in  one  direction. 
The  crystals  present  different  ap[>earance9  according  to  the  side 
on  which  they  lie.  Commonly  they  rest  on  their  sliort  axis, 
and  appear  as  scpiares  crossed  diagonally  by  a  pair  of  lines 
(Fig.  12,  a).  As  they  roll  over  in  the  field  of  the  mieroscoix^ 
they  assume  various  formd — lengtheue*!,  pointed  octabedra, 
crossed  parallelograms,  &c.  {h  v\  Sonletimes  lialf  crystals  are 
seen — four-sided  pyramids  on  a  sqmxre  base  [ff)\  and  sometimes 
two  such  pyramids,  instead  of  lieing  united  by  their  baaea  to 
form  the  ordinary  octahedron,  are  separated  by  a  short  srpiure 
prism  (/•  ,  The  second  fivrm  of  oxalate  of  lime  is  that  of  dumb- 
bells and  minnte  ovoids  and  circles  iFig.  13).  The  different 
apjiearances  are  produced  by  the  difl:erent  postures  assumed  by 
the  objects;  and  as  they  roll  over  in  the  field  of  the  microscope 
the  dumb-bel!  is  seen  to  change  to  an  ovoid  or  circle,  and  rh^ 
versS*  Their  real  shape  is  tliat  of  an  oval  or  circular  disk,  with 
rounded  margins,  and  a  depression  in  the  centre  on  either  face. 

The  dumb-bells  are  probably  identical  in  com[>osition  with  the 
octabe^lra.  T>r,  Bird,  in  his  later  editions,  expressed  a  doubt 
on  this  point,  on  the  ground  of  their  different  behavior  with 


88 


INORGANIC    DEPOSITS. 


polarized  light,*  and  suggested  that  they  consisted  of  oxalarate 
of  lime.     Schunck  has  recently  shown  that  oxalurate  of  ani- 


Fic*  12. 


Oxalate  or  lime,    a,  6,  c.  Octahedra  in  various  positioos  ;  d.  Pyramida  ;  e.  Pyramids  with 
intervening  square  bases. 

Fio.  13. 


Dumb-bells  and  ovoids  of  oxalate  of  lime. 


1  Thudichum  stntcft  that  octHhedra  of  oxalate  of  lime  do  polarize  light,  and 
that  there  is  no  reason  to  believe  that  the  dumb-bells  differ  from  them  in 
composition. 
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monia  may  bo  found  in  normal  uriiie.^  If  thk  prove  to  be 
universally  true,  it  woiilil  afford  ati  easy  explaiifilion  of  the 
frequent  occurrence  of  oxalate  of  lime  io  urine.  The  precipita- 
tion of  oxalate  of  lime  as  dumb-bells  de|>eiids  on  some  physical 
condition  wbicb  interferes  witb  tlie  ordinary  crystallization. 
Very  frequently  urine  depr>8iting  dunili-ltells  contains  little 
niasseB  of  viscid  mucus;  and  it  sceniH  jjrol>able  tbat  a  certain 
viscidity  of  the  urine  is  essential  to  this  globular  precipitation.* 

Oxahitc  of  lime  is  insoluble  in  alcohol,  etiter,  water,  and  the 
vegetable  acids;  but  it  dissolves  readily  in  the  mineral  acids. 
The  urine  depositing  it  is  usually  high-colored  and  acid ;  very 
rarely  neutral  or  faintly  aikaline  ;  and  never,  so  far  as  I  have 
seen,  freely  alkaline.  Oxalate  of  lime  is  often  conjoii.ed  with 
nric  acid  and  ttie  amorphous  urates:  much  more  rarely  with 
the  stellar  phosphate  of  lime, 

Profhifiitm  atrf  fMf'Hnritee, — The  frcf^nent  occurrence  of  oxalic 

acid  in  the   urine  cannot  be  a   matter  of  snrprise  when  it  ia 

remembered  that  it  differs  from  carbonic  acid — one  of  the  chief 

nal  proiiucts  of  the  disintegration  of  the  tissues— only  in  pos- 

sing  half  an  atom  less  of  oxygen.  It  constitutes  probabiy 
one  of  the  j«?nultimate  stages  in  tlie  series  of  decompositions 
through  which  the  effete  tissues  pass  preparatory  to  their  final 
exit  from  the  body.  A  large  number  of  substances  whicii  occur 
in  the  body  (uric  acid,  creatin,  fats,  starch,  sugar,  &c,)  can  be 
made  to  yield  oxalic  acid  in  the  laboratory ;  and  it  is  liighly 
probable  that  a  similar  change  occurs  in  the  living  economy. 
With  regard  to  uric  a<-'id  this  has  been  positively  ascertained  by 
Woliler;  and  Dr.  Garrod  has  succeeded  in  showing  that  oxalic 
acid  is  present,  sometimes  at  least,  in  the  l>lood. 

It  is  therefore  easy  to  understand  bow  oxalic  acid  shouhl 
exist  in  urine;  also  that  it  may  be  partly  derived  from  the 
bhx>d  and  apfK^ar  in  the  urine  at  t!je  moment  of  secretion,  and 
partly  lie  produced  after  the  urine  is  secreted  by  conversion 
from  nric  acid.     I)r*  Owen  Rees  has  nevertlicless  expressed  his 

rong  disbelief  in  the  existence  of  oxalate  of  lime  in  the  blood, 


»  Pmcewiin^  of  Roy.  Soc,  18G7. 

'  Th«  jirecipjtnt^on  of  Cttrbonnte  uflimft  in  fipUere^  iind  close  ihimVh(?ll»  in  the 
%*itfcid  tirin<>  ol  the  horse  h  hh  exiim|ile  o(  the  ^uuie  kind.  Mr.  Riiiiii'v  liii*  ^hown 
m  itiurh  wider  fijjjtliLjtiion  of  tlit;  i^umu  prtncipiu  in  the  culcilicalion.f.  which  tnku 
jilucenutiinilly  in  the  hurd  lU^uet  of  the  bodj.  Sue  Mod.-Ckir.  llev.^voU  xx,p,  451* 
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apparently  on  the  ground  of  the  chemical  difficulty  in  conceiving 
that  oxalate  of  lime,  from  its  insolubility,  could  exist  dissolved 
in  the  blood  ;  he  contends  that  all  the  oxalate  of  lime  found  in 
urine  is  produced  from  uric  acid  after  separation  from  the  blood.* 
These  theoretical  objections,  however,  do  not  avail  against  the 
positive  fact,  that  oxalic  acid  and  its  compounds,  even  the  in- 
soluble oxalate  of  lime,  pass  through  the  blood  into  the  urine 
wfien  introduced  into  the  stomach.  Wohler  found  that  oxalic 
acid  given  to  dogs  caused  oxalate  of  lime  to  appear  in  the  urine. 
Piotrowsky  confirmed  these  results  by  experiments  on  himself. 
He  took,  in  divided  doses,  from  80  to  100  grains  of  oxalic  acid 
in  the  course  of  about  six  hours,  and  found  that  from  8  to  14 
per  cent,  appeared  in  the  urine  as  oxalate  of  lime,  mixed  with  a 
little  alkaline  oxalate.  Similar  results  were  obtained  with  the 
oxalate  of  soda.  When  the  insoluble  oxalate  of  lime  was  taken 
in  the  same  doses,  very  much  less  of  it  appeared  in  the  urine; 
still,  about  IJ  per  cent,  could  be  recovered.* 

Clinical  significance. — Distinction  must  be  made  between  slight 
occasional  deposits,  and  large  quantities  occurring  persistently. 
In  the  former  case,  it  cannot  be  said  positively  that  there  is  any 
departure  from  the  normal  state,  seeing  that  oxalic  acid  is  in  all 
probability  a  natural  constituent  of  urine:  at  least,  it  is  con- 
stantly found  in  the  urine  of  perfectly  healthy  individuals. 

But  when  the  deposit  is  constant  and  large^  an  abnormal  state 
must  be  recognized  to  exist ;  and  we  are  called  upon  to  consider 
what  pathological  significance  it  may  have,  and  whether  it 
supplies  any  indications  for  treatment. 

The  most  obvious  inference  is,  that  there  exists  in  such  a  case 
a  liability  to  the  formation  of  an  oxalate  of  lime  calculus.  This 
point,  and  the  preventive  treatment  to  be  followed,  will  be  con- 
sidered in  the  section  on  calculous  disease. 

But  a  much  wuder  significance  has  been  given  by  some 
authors  to  oxalate  of  lime  deposits:  and  a  certain  group  of 
symptoms  which  are  alleged  to  accompany  these  deposits,  has 
been  erected  into  a  distinct  pathological  state  under  the  name 

1  *»  On  Calculous  Disease."     Croonian  Lectures  for  1856,  pp.  2,  et  seq. 

2  Archiv.  f.  Physiol.  Heilk.,  1857,  p.  122.  Dr.  Leared  and  Dr.  Dyce  Duck- 
worth have  also  found  that  taking  giij  of  lime-water  or  a  grain  of  oxalic  acid 
caused  oxalate  of  limo  crystals  to  appear  in  the  urine  of  healthy  persons.  St. 
Barthol.  Hosp.  Rep.,  1806,  p.  100;  and  Med.  Times  and  Gaz  ,  1867,  I,  219. 
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of  the  oxalic  acid  diathesis.  Dr.  Proiit  was  the  first  to  promul- 
gate this  view ;  aiul  he  has  been  followed  by  Dr.  Bird  and  Dr. 
Hes^bie.  Di\  Bird  gives  the  followini,^  account  of  the  syniptorns 
wbieh  aeeonipany  oxafui'ia:  *'Tbey*'  (the  patients)  '^are  gen- 
erally maeli  emaciated,  excepting  in  slight  cases,  extremely 
nervous,  painfully  susceptible  to  external  inipressioas,  often 
hyjiochondriacal  to  an  extreme  degree,  and  in  very  many  cases 
labor  under  the  imiire.^siou  tliat  tbey  are  about  to  fall  victims 
to  consumption.  They  comiilaiu  bitterly  of  iucajmbility  of 
exerting  themselves,  the  slightest  exertion  liriuging  on  fatigue. 
Some  feverish  exciteuient,  with  the  palms  of  the  hands  and  soles 
of  the  feet  dry  and  parched,  especially  in  the  evening,  is  often 
present  in  severe  cases.  In  tempctr  they  are  irritahle  and  ex- 
citable: in  men  the  sexual  power  is  generally  deticient  and  often 
absent.  A  severe  and  constant  paiti,  or  sense  of  weight  across 
the  loins  is  generally  a  prnuiinent  sym}>toni,  with,  often,  some 
amount  of  irritaliility  of  tlic  liladder.  The  mental  faculties  are 
generally  but  slightly  aftected,  loss  of  memory  being  sometimes 
more  or  less  present."     (Urinary  DejH>sits,  5th  ed.,  p.  25L) 

This  train  of  symptoms  is  fannliar  enough  to  every  practi- 
tioner; and  the  oeearrence  of  oxaluriu  in  such  eases  is  un- 
doubte<lly  common  enough  ;  but  these  symptoms  may  be  present 
in  typical  conjtilcteness  without  oxnluria,  and  conversely  oxahiria 
may  exist  in  its  highest  iiitensity,  and  even  go  on  to  the  forma- 
tion of  a  mulberry  calculus,  without  evoking  any  of  the  above- 
mentioned  symptoms.  Every  one  who  has  had  experience  in  cal- 
culous disorders  cannot  have  failed  to  observe  that  the  suljjects 
of  mulberry  calculus,  especially  children,  are  not  unfrequeutly 
ill  the  enjoyment  of  blooming  health  so  long  as  no  local  irrita- 
tion has  been  set  up  l>y  the  concretion.  It  will  also  not  fail  to 
lie  remarked  that  the  symijtoms  attributed  to  oxaluria  are 
almost  identical  with  those  attributed  to  s|)ermatorrh(ra.  Dis- 
turbed equilihrinm  and  loss  of  tone  of  the  nervous  system,  with 
symptoms  (more  or  less  intense i  of  impaired  digestion,  are  un- 
fortunately a  too  common  resultant  of  the  intense  activity  of 
mind  and  body,  and  the  trying  wear  and  tear  of  uKKlern  life: 
and  both  [ihysiciau  and  patient  are  naturally  anxious  to  find 
some  material  alteration  to  account  for  a  condition  which  is 
sufficiently  serious,  and  wliich  is  remarkable  for  its  want  of 
definition.     The  patieiit  often  fixes  on  some  deraHgement  of  the 
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sexual  function,  generally,  in  these  times,  on  spermatorrboea, 
under  the  inspiration  of  unscrupnlous  publications  too  widely 
circulated  among  the  curious  public ;  or  on  heart  disease,  con- 
sumption, or  gravel.  The  physician  in  able  by  means  of  physical 
examination  to  set  aside  these  more  open  delusions,  but  falls 
himself  into  the  trap  of  his  own  ingenuity,  and  is  only  more 
elaborately  wrong  than  his  patient.  He  finds  crystals  of  oxalate 
of  lime  in  the  urine,  and  persuades  himself  that  he  has  dis- 
covered the  first  link  in  the  chain  of  consequences.  It  may  be 
much  questioned  (and  I  certainly  see  no  necessity  for  such  a  sup- 
position) whether  there  be  any  morbid  condition  antecedent  to  the 
plain  symptoms  of  the  case,  namely,  an  overtasked  and  disturbed 
nervous  system,  and  a  mismanaged  and  deranged  digestion. 

The  facts  and  considerations  which  lead  to  the  above  reflec- 
tions are : 

1.  Intense  oxaluria  may  exist  persistently  without  evok- 
ing the  group  of  symptoms  attributed  to  the  oxalic  dia- 
thesis. 

2.  This  group  of  symptoms  may  exist  in  typical  develop- 
ment without  the  occurrence  of  deposits  of  oxalate  of  lime 
in  the  urine. 

3.  The  most  varied  morbid  states  are  found  to  coexist 
with  oxaluria.  I  have  been  in  the  habit  for  many  years 
of  noting  the  symptoms  and  pathological  states  of  those 
patients  in  the  Manchester  Infirmary  who  had  pronounced 
oxalate  of  lime  deposits.  Five  out  of  every  six  exhibited 
none  of  the  symptoms  attributed  to  oxaluria.  Almost 
every  variety  of  disease  was  occasionally  found  associated 
therewith.  The  following.especially  were  observed:  chronic 
phthisis,  cardiac  aflfections,  emphysema  with  chronic  bron- 
chitis, chronic  rheumatism,  aufleniia,  hemiplegia,  malignant 
disease  of  the  liver  and  stomach,  chronic  vomiting,  and 
cirrhosis. 

I  am  strongly  convinced,  that  oxaluria  arises  from  a  variety 
of  conditions — many  of  them  not  accompanied  by  appreciable 
departures  from  health — in  which  the  assimilation  of  food  or 
the  disintegration  of  the  tissues  goes  on  imperfectly ;  and  that 
it  is  impossible  to  assign  any  constant  train  of  symptoms  as  the 
cause  or  the  consequence  of  oxaluria.     At  the  most,  oxaluria 
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is  only  otie  in  a  long  list  of  syiuptoms,  iiTid  otie  of  the  least 
signiticant, 

Beneke,  wLo  has  euhjected  tbis  (|ue8tion  to  an  eluborate  ex- 
aiuination,  both  in  the  way  of  experiment  and  observation,  has 
formiihited  I  be  following  propositions,  which  apf>ear  to  me  to 
be  well  fonnded : 

1.  Oxaluria,  a  condition  which  aeeompaniea  the  lighter 
or  severer  forma  of  illness,  has  its  proxiniute  cause  in  an 
iinfjeded  ntetamorphoBirt— tliat  is,  in  an  insufficient  activity 
of  that  Btage  of  oxidation  wbich  cliangCH  oxalic  acid  into 
carl>ontc  acid, 

2,  Oxalic  aeid  has,  if  not  its  sole,  its  chief  source  in  the 
azotized  constituents  of  the  blood  and  food  ;  everything, 
therefore,  which  retards  the  nietaniorphosis  of  these  con- 
stituents occasions  oxaluria, 

8.  Such  a  retardation  of  the  nictamorphosis  of  the  azo- 
tized  constituents  of  tbe  blood  may  l»e  determined  by  the 
following  causes: 

ft.  Abuse  of  azotizcd  articles  of  food  (direct  retardation  . 

fh  Abuse  of  saccharine  and  starciiy  articles  of  food  ^in- 
direct retardation). 

f.  Insufficiency  of  the  red  bloml-corpuscles  and  (even- 
tually^ diminished  oxidation. 

rf.  Insufficient  enjoyment  of  pure,  fresh,  ventilated  air. 

f.  Organic  lesions  which  in  any  way  imi>ede  respiration 
and  tbe  circulation  of  i lie  blood. 

/,  Conditions  of  tbe  nervous  system  wliich  bear  a  char- 
acter of  depression,  whether  these  arise  primarily 
from  mental  dernngement  or  from  pathological  states 
of  the  lilooil. 

4.  Excess  of  alkaline  bases  in  the  blood :  which,  as  numer- 
ous observations  tend  to  show,  plays  an  important  part 
among  the  etiological  conditions  of  oxaluria:  and  it  is  not 
improbable  that  an  increased  production  of  lactic  and  buty- 
ric acids  in  tbe  digestive  canal,  consequent  tbereuj^^ton, 
imj^edes  the  development  of  the  red  blooil-corposclcs,  and 
thereby  generates  that  chlorotic  state  which  so  often  occa- 
sions and  accompanies  oxaluria. 

5.  Catarrhal  conditions  of  the  intestinal  rnncous  mem- 
brane, in  case  they  are  accompanied  by  oxaluria,  have  at 
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most  only  a  common  source.  They  may  determine  oxaluria 
by  causing  deranged  digestion,  but  cannot  be  considered 
as  its  proximate  cause.* 
Treatment — After  the  foregoing  reasoning  and  conclusions, 
it  is  scarcely  necessary  to  say  that  oxaluria  does  not,  in  the 
opinion  of  the  present  writer,  furnish  special  indications  for 
treatment :  nevertheless  it  will  be  found  that,  apart  from  the 
existence  of  organic  disease,  the  conditions  most  frequently  found 
associated  with  oxaluria,  varied  as  they  are,  call  for  a  tolerably 
uniform  therapeutical  action.  They  demand  a  quickening  of 
the  oxidation  processes,  and  a  careful  regulation  of  the  diet. 
The  skin  should  be  encouraged  to  activity  by  systematic  use  of 
cold  sponging,  friction  of  the  skin  with  flesh-brushes,  wearing  of 
flannel  vests  and  drawers,  regulated  exercise  in  the  open  air — 
if  available,  horse  exercise.  Many  of  the  cases  yield  only  to  re- 
peated change  of  air :  the  bracing  atmosphere  of  upland  and  sea- 
side localities  generally  suits  the  best.  It  will  often  be  found 
advantageous  to  withdraw  for  a  time  the  use  of  tea  and  coffee, 
and  to  substitute  milk :  or  if  this  prove  heavy,  milk  mixed  with 
one-fourth  of  lime-water.  The  diet  should  be  judiciously  com- 
pounded of  due  proj)ortions  of  animal  and  vegetable  substances — 
diminishing  the  one  or  the  other  group  of  aliments  according 
to  the  ascertained  idiosyncrasy  of  the  patient.  He  must  be 
cautioned  against  heavy  meals,  and  trained  to  partake  more 
moderately  of  four  meals  a  day.  Digestion  may  be  promoted  by 
the  administration  of  the  mineral  acids  in  light  bitter  infusions, 
or  by  small  doses  of  the  bicarbonate  of  potash  in  the  same  com- 
bination. It  is  not  easy  to  determine  beforehand  which  of  these 
opposite  medicaments  will  prove  most  grateful  to  the  stomach. 
The  rule  of  choice  is,  to  administer  the  acid  when  the  dyspeptic 
symptoms  point  to  an  atonic  state  of  the  organ  and  of  the  body 
generally,  and  the  alkali  when  the  signs  jK)int  to  gastric  and 
general  irritation. 


1  Zur  Entwicklungsgeschichte  d.  Oxularie,  by  F.   W.  Boneke.     Gottingon, 
0552. 
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me  or  cystie  oxide  is  a  crystalline  body  ot  great  rarity, 
which  is  found  only  under  certain  almormal  eonditiona  in  tlie 
bodies  of  animal:^.  Hitherto  it  has  been  detected  with  certainty 
only  in  man  and  the  dog.  (/loetta  asserts  that  he  found  it  once 
ill  the  kidneys  of  an  ox. 

Cystine  wan  discovered  by  WollaBton  in  1805,  in  a  urinary 
caleulua  which  was  mainly  composed  of  it  Since  that  time  a 
exinsiderable  nninber  of  cystine  calculi  have  been  found  in  dif- 
ferent parts  of  Europe  and  Anierica;  but,  as  compared  with 
other  urinary  concretions,  this  is  one  of  the  most  rare, 

Asa  urinary  deposit,  cystine  has  been  even  less  frequently 
met  with  tban  as  a  calculus:  and  as  nothing  is  known  touching 
the  organic  processes  and  constitutional  states  in  which  cystine 
is  produced,  the  clinical  interest  attacbiug  to  it  is  for  the  most 
part  contincd  to  its  manifestations  as  gravel  and  calculus.  A 
iiauiber  of  cases  have,  however,  been  observed  where  cystine 
existed  simpl}^  as  a  urinary  deposit,  or  dissolved  in  the  urine. 

Generally,  urine  depositing  cystine  is  turbid  wlien  voided : 
and  on  standing,  a  copious  light  sediment  subsides,  much  re- 
sembling (to  the  naked  eye)  fawn-colored  lit  bates.  The  urine 
from  which  cystine  is  deposited  has  frequently  a  peculiar  sweet- 
brier  odor,  a  honey-yellow  color,  and  an  oily  appearance.  It  is 
usually  faintly  acid  and  very  liable  to  spmitaneous  deeonii)osi- 
tion,  in  the  course  of  which  it  evolves  sulphuretted  hydrogen^ 
and  blackens  white  glass  vessels.  Dr.  Golding  Bird  observed 
that  urine  containing  cystine  changed  from  yellow  to  green 
when  it  became  decomposed. 

A  few  drops  of  acetic  acid  always  precipitate  an  additional 
quantity  of  cystine  from  the  supernatant  urine;  and  if  a  urine 
containing  cystine  holds  it  all  in  solution,  as  may  happen  when 
the  quantity  is  very  small,  a/^etic  acid  throws  it  tb)wn. 

A  deposit  of  cystine  is  not  dissolved  by  heat,  nor  by  the 

vegetable  acids.     It  is  instantly  dissolved  by  caustic  ammonia, 

and  if  the  solution  be  exposed  in  a  watch-glass  to  evaiwration 

*in   the  air,  beautiful   six-sided   crystals  are   obtained   as   the 

volatile  alkali  exhales.     This  is  the  characteristic  reaction  of 
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cystine,  and  leads  to  its  easy  identification.  Cystine  is  also 
soluble  in  the  carbonates  of  the  fixed  alkalies ;  but  not  in  car- 
bonate of  ammonia,  which  indeed  is  its  best  precipitant  from 
acid  solutions.  It  is  soluble  also  in  the  mineral  acids,  but 
insoluble  in  acetic  and  tartaric  acids.  It  is  insoluble  in  water 
and  alcohol.  Heated  on  a  platina  foil,  it  evolves  thick  white 
fumes,  having  a  peculiar  offensive  odor  resembling  garlic. 

Cystine  is  a  body  of  very  weak  affinities,  without  taste  or 
smell ;  it  acts  as  a  feeble  base,  and  forms  crystalline  compounds 
with  nitric  and  hydrochloric  acids.  According  to  Pelouze  it 
may  also  play  the  part  of  an  acid  ;  he  obtained  two  compounds 
with  silver,  which  he  denominated  cystates.^ 

A  spontaneous  deposit  of  cystine  in  urine  is  composed  of 
hexagonal  tablets.  When  the  ammoniacal  solution  of  cystine 
is  allowed  to  evaporate  in  the  air,  magnificent  crystals  are 
obtained,  which  furnish  brilliant  objects  for  the  microscope. 
Cystine  is  dimorphous,  and  crystallizes  in  two  forms,  namely, 
as  six-sided  tablets  and  square  prisms  (see  Fig.  14). 

The  anmioniacal  solution  generally  deposits  hexagonal  plates 
only,  or  these  mixed  with  a  few  prisms;  sometimes,  however, 
the  priyms  are  more  abundant  than  the  plates.  The  prisms 
either  lie  singly  or  form  stars ;  they  refract  light  strongly,  and 
the  facettes  which  lie  slantingly  out  of  the  direct  line  of  vision 
appear  perfectly  black,  contrasting  with  the  brilliant  lustrous 
white  of  the  planes  through  which  the  light  passes  vertically. 
This  gives  a  peculiar  striped  appearance  to  the  prisms,  and 
causes  them  to  appear  deceptively  six-sided.  The  hexagonal 
tablets  have  an  iridescent  mother-of-pearl  lustre;  their  surfaces 
are  often  beautifully  chased  by  lines  of  secondary  crystallization ; 
they  also  form  thick  rosettes  of  great  brilliancy. 

The  production  of  cystine  in  the  animal  body  has  as  yet 
received  no  elucidation.  It  may,  however,  be  assumed  that  it 
pre-exists  in  the  blood,  and  is  merely  separated  by  the  kidneys. 
The  most  remarkable  fact  lespecting  the  constitution  of  cystine 
is  the  large  amount  of  sulphur  (nearly  26  per  cent.)  which  it 


*  "  Note  8ur  1h  cystine,''  by  Pelouze,  appended  to  CiviHle's  M^moires  8ur  les 
calculs  do  cystine,  at  p.  441  of  Civiale's  treatise  Du  traitement  medical  de  la 
pierre.  Some  further  considerations  respecting  the  constitution  and  physiological 
relations  of  cystine  may  be  found  in  a  paper  by  J.  Dewar  and  A  Gamgee,  in  the 
Journ.  for  Anat.  and  Physiol.,  1870. 
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contains.     The  close  analogy  of  composition  between  it  Mml 
taurin,  renders  it  not  improbable  that  the  liver  is  the  original 


Ffo.  14. 
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CfsUne.    Ik'XflgoDftJ  tablet*  (ind  pfiums. 

source  of  cystine;^   and  the  discovery  of  cystine  in  the  livers  of 
typhus  patients  by  Seherer-  lends  support  to  this  view. 

The  other  constituents  of  the  urine  have  not  been  found  altered 
in  any  constant  manner  in  eystinuria ;  and  the  latter  analyses 
of  Beale^  and  Toel*  tund  to  support  the  original  opinion  of 
Civiale,  that  in  eystinuria,  as  in  most  other  calculous  states,  the 
comjxisition  of  the  nrine,  apart  from  the  dominant  ealeolus-form- 
iug  constituent,  is  normal*  The  excretion  of  sulphuric  acid  was 
not  found  diminished  in  a  case  examined  by  Beale.     It  would 


'  The   close  connection  between  cystine  hdcI  taurin  may  bo  gathered  At  n 
glance  by  ja  compariaon  of  their  composition  per  cent. : 

Cyitla©.  Taurin. 

Curbon, 30.00  Uh20 

Hydrogen,         ....       5.00  6,00 

Nitrogen, 11  titi  11.20 

Oxygen WM  38,40 

Sulphur, 26.G6  26.60 

i  Arcbiv  r  P«th.  Anat.,  Bd,  x,  p,  ^28. 

Urine  and  Urinary  Calculi,  p.  811, 

Ann.  der  Chero.  u.  Fhnroi.,  Bd.  xcvi,  p.  24, 
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be  of  more  interest  to  determine  the  amount  of  nnoxidized 
sulphur  voided  with  the  urine  in  these  cases.  When  it  is  re- 
membered that  from  3  to  5  grains  of  unoxidized  sulphur  are 
daily  discharged  with  urine  by  healthy  men,'  it  would  seem  i 
priori  not  improbable  that  cystine  is  only  the  sulphur  extractive 
in  a  new  form.  If  it  be  so,  one  would  expect  the  unoxidized 
sulphur  to  be  diminished  in  cystinuria. 

Deposits  of  cystine  are  very  bulky ;  but  the  quantity,  when 
weighed,  is  found  unexpectedly  small.  Percentage  determina- 
tions have  been  made  by  Prout  and  Beale.  The  former  found 
0.034,  and  the  latter  0  09.  Toel  made  a  determination  of  the 
daily  excretion  in  two  sisters  of  Bremen,  whose  urine  contained 
cystine  both  as  a  deposit  and  in  solution.  He  obtained  the  same 
daily  average  in  both — namely,  21.6  grains.* 

Cystine  may  persist  in  the  urine  for  many  years ;  it  may  dis- 
appear for  a  while^  and  reappear  again  after  a  longer  or  shorter 
interval ;  or  it  may  disapi)ear  permanently.  It  is  sometimes 
succeeded  by  deposits  of  uric  acid.  The  connection  of  cystine 
in  the  urine  with  deposits  of  the  earthy  phosphates,  on  which 
Prout  and  Civiale  insist,  is  probably  nothing  more  than  a  coin- 
cidence depending  on  the  strong  tendency  of  urine  containing 
cystine  to  decompose  and  become  ammoniacal,  whereby  the 
phosphates  are  necessarily  precipitated. 

One  of  the  most  curious  circumstances  in  the  history  of 
cystine,  is  the  unquestionable  tendency  which  it  shows  to  run 
in  families.  The  facts  bearing  on  this  point  will  be  referred  to 
in  treating  of  cystine  calculus. 

Cystine  has  been  found  mostly  in  children  and  young  adults; 

1  Ronalds:  Phil.  Trans.,  1847,  p.  461.  The  observations  of  Ronalds  have  been 
since  confirmed  by  Griffith  and  Parkes.  The  same  has  been  found  in  the  urine 
of  dogs  by  Bischoff  and  Voit. 

•  These  results  of  Toel  are,  however,  of  doubtful  trustworthiness,  inasmuch  as 
he  seems  to  have  followed  a  faulty  analytical  process.  This  was,  first  to  estimate 
the  SO,  in  a  known  quantity  of  the  urine;  then  to  take  an  equal  portion  of  the 
same  urine,  evaporate  to  dryness,  and  burn  the  residue  with  a  mixture  of  carb. 
soda  and  nitrate  of  potash.  He  then  determined  the  SO,  in  the  fused  mass;  and 
having  subtracted  the  sulphur  previously  found  as  SO,,  apportioned  the  rest  to 
cystine.  Ho  seems  to  have  forgotten  that  the  urine  might  contain  unoxidized 
sulphur,  which  would  of  course  appear  as  SO,  under  the  plan  of  analysis  fol- 
lowed. 

A  new  case  of  cystinuria  has  recently  been  published  by  Marowski — Arcfaiv 
f.  Klin.  Med.,  iv,  449. 
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0  age  18  exempt.  Di\  Shearman,  of  Rotherbam,  believes 
that  scrofulous  ebildren  and  chlorotic  females  are  especially 
liable  to  cystiiiuria.  In  a  jotuig  woman  from  whom  Mr,  Joj\Iun 
extracted  a  cystine  calculus  some  years  ago,  in  the  Jlanchester 
Infirmary,  I  found  considerable  tuberculous  consolidation  of 
both  ajjices.  The  more  recent  researches  of  Fabre'  do  not  sup- 
port the  opinions  of  Dr.  Shearman,  Fabre  examined  the  urine 
of  a  large  number  of  tuberculous  persons  and  of  tbirty-six 
strumous  children,  but  failed  to  detect  a  trace  of  cystine.  In 
fifteen  chlorotic  females  he  likewise  obtained  negative  results. 

It  is  undoubted  that  j^ersons  may  void  cystine  for  years 
without  any  other  deviation  from  health  than  what  is  caused 
by  the  physical  irritation  of  the  concretions,  when  theae  form. 
Hlxe  brothers  I'lanta,  operated  on  by  Civiale  for  immense  cystine 
calculi,  were  known  to  have  been  excreting  cystine  in  quantity 
for  six  years  continuously,  without  any  impairment  of  health. 
The  sisters  observed  by  Toel  looked  well,  and  were  perfectly 
healthy,  except  that  they  were  liable  to  nephritic  pains  from 
time  to  time,  when  they  passed  small  calculi  and  gravel. 

The  cJinlml  siffRificance  of  cystine  is  therefore  chietly,  if  not 
wholly,  the  danger  of  the  Ibrmation  of  stone  and  gravel. 

The  treatment  of  cystinuria,  apart  from  that  wljich  is  designed 
to  prevent  tlie  formation  of  concretions,  is  necessarily,  so  long 
aB  the  rationale  of  its  production  is  so  obscure,  unsatisfactory. 
I>r.  Prout  believed  he  saw  benefit  from  the  long-continued  use 
of  nitro-muriatie  acid.  Dr.  Bird,  on  the  other  hand,  found  the 
sanie  remedy  useless*  If  chlorosis  or  struma  coexist  with 
cystinuria,  these  will  of  course  demand  their  appropriate  treat- 
ment ;  but  as  yet  nothing  is  known  which  can  pretend  to  have 
any  direct  inHtteuce  in  cheeking  the  formation  of  cystine.  It 
may  be  borne  in  mind,  however,  tliat  if  the  general  health  can 
he  maintained  at  a  good  standard,  and  the  danger  of  calculous 
formation  warded  oti*^ioth  of  which  olyectH  medical  treatment 
may  fairly  hope  to  attain — the  persistence  of  cystinuria  may  be 
looked  oa  without  much  anxiety* 


*  A*  Fttbre:  De  la  cystine,  &c.  Paris  Thefis^  1859.  Fabro  caUs  Attention  to 
llie  h^XHgontil  flppearance  of  uric  ftciJ  cryj^Uls  when  precipltuled  by  »r*^lic  aci<i^ 
fltid  be  utiributes  tbeoonolusions  ofSbeurmun  tu  eonfotinding  llicse  with  cystine 
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VII. — XANTHINE   (c,oH^N^Oj. 
(Synonyms— xanthic  oxide;  uric  oxide,) 

This  rare  substance  was  originally  discovered  by  Dr.  Mareet, 
about  the  year  1817,  in  a  urinary  calculus  given  to  him  by  Dr. 
Babington.  This  concretion  weighed  only  8  grains,  and  had 
apparently  been  passed  spontaneously.  In  1816  the  elder  Lan- 
genbeck  removed  from  a  peasant  boy,  eight  years  of  age,  a  stone 
as  large  as  a  small  egg,  which  was  afterwards  identified  by 
Stromeyer  with  the  xanthic  oxide  or  xanthine  of  Mareet.  In 
1837  a  portion  of  this  stone  was  analyzed  by  Liebig  and  Wohler;* 
in  1846  it  was  re  examined  by  Bodo  linger*  with  identical 
results.  The  name  Xanthine  was  originally  used  by  Unger  to 
designate  a  substance  found  by  him  in  guano,  which  he  at  first 
considered  identical  with  Mareet 's  xanthic  oxide,  but  which  he 
subsequently  established  as  a  new  substance  under  the  name  of 
guanine;  the  name  xanthine  then  passed  permanently  to  Mar- 
cet's  xanthic  oxide. 

In  1829,  Laugier"*  described  some  minute  calculi  obtained 
from  a  patient  who  had  passed  several.  Three  of  these  were 
handed  over  to  Laugier ;  the  largest  of  them  weighed  less  than 
one-sixth  of  a  grain.  Their  deep  yellow  color,  their  spherical 
form,  their  smooth  surface,  seemed  to  indicate  that  they  con- 
sisted of  uric  acid.  They  proved,  however,  to  be  xanthine,  and 
yielded  the  characteristic  reaction  with  nitric  acid  and  potash. 

Professor  Dulk,  of  Konigsberg,  removed  a  xanthine  calculus 
weighing  7  grains  from  the  urethra  of  a  boy  (Bird). 

In  1866,  Mr.  T.  Taylor  discovered  in  the  Museum  of  the  Lon- 
don College  of  Surgeons  a  calculus  composed  of  nearly  pure 
xanthine.  When  entire,  it  weighed  90  grains.  It  was  extracted 
from  a  Mussulman  child,  four  years  old,  by  Mr.  Coles,  a  surgeon 
in  the  employ  of  the  East  India  Company.^ 

Xanthine  is  a  substance  closely  connected  with  uric  acid, 
diftering  from  it  in  composition  only  in  possessing  two  atoms 


1  Poggend.  Ann.  der  Physik,  1837,  Bd.  xli,  p.  893. 
'  Liebig's  Ann.  der  Chem.  und  Pharm.,  Bd.  Iviii,  p.  18. 
»  Journ.  de  Chim.  M^d.,  vol.  v,  1st  series. 
<  Path.  Soc.  Trans.,  xix,  276. 
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lees  of  oxygen.  Xaiithine  liat*  been  discovered  by  Sclierer  in 
the  blood  ;  also  in  tbe  muscles,  livor,  Bi>loen,  and  brain,  Sebercr^ 
further  states  that  a  yery  minute  quantity  of  xanthine  ia  a 
natural  coustitaent  of  healthy  urine.  Heller  has  been  unable 
to  convince  himself  uf  the  correetnesa  of  this  statement,^ 

Xanthine  has  been  met  with  iive  times  (as  above  recorded)  as 
a  urinary  calculus:  as  a  urinary  deposit  it  is  alleged  to  have 
been  encountered  by  Bird,  Douglas,  Maclagan,  and  Bence  Jones, 
Afaclagan  found  it  mixed  with  earfhy  phosphates  in  the  urine 
of  an  hysterical  girl.*  Dr.  ISence  Jones's  case  was  a  schoobhoy 
between  nine  and  ten  years  of  age.  Three  years  before  he  had 
8oft(Bred  an  attack  resembling  nephritic  colic,  but  without  aul>- 
&equent  passage  of  a  stone.  When  first  seen,  the  urine  made  at 
night  contained  a  snuill  quantity  of  albumen,  but  that  of  the 
roortniig  contained  none.  A  month  later  the  urine  was  found 
**'quite  thick  and  deep  colored.  A  drop  was  placed  under  the 
inicrosco[K%  and  a  crystalline  deposit  was  found  reseniblitig  one 
form  of  uric  acid.  From  this  form  I  considered  the  deposit 
was  uric  acid— (the  crystals  were  pointed  ovals).  On  exannn- 
iiig  the  untiltered  urine  for  allmmen  by  beat,  I  was  surpri-^ed  to 
see  the  crystalline  deposit  entirely  dissolve.  A  fresh  portion  of 
eediment  showed  the  same  erystalline  appearance  and  the  same 
*»olubility  by  heat.  ...  A  day  or  two  afterwanls  another  sjieci- 
men  was  brought  to  me,  containing  the  same  crystalline  deposit 
soluble  by  heat*  The  sediment  formed  about  an  eighth  of  the 
bulk  of  the  fluid.  It  was  collected  on  a  tilter,  washed  with 
alcohol,  and  it  gave  the  following  reactions:  It  dissolved  in 
water  and  hydrochloric  acid ;  when  treated  with  nitric  acid  it 
dissolved  without  ctfervescence,  and  when  evaporated  to  dryness 
it  left  a  yellow  residue/'^  Further  examination  of  the  urine  on 
8ttb«equent  oecasions  yielded  no  traces  of  xanthine. 

Jackson  thought  he  detected  xanthine  in  diabetic  urine;  luit 


^  Liobig'fi  Ann.  d.  Ch.  u.  Ph.,  Bd.  cvii,  Oeft  8,  1858. 
■Heller's  HHrnL^oneretioneui  p   130,  note. 

Hdln.  Med.  Journ  ^  1858,  p.  121.     Scheror  doubU  tbk  cma;  and  thinks  Lhe 
reActinri  mentioned  by  Miicl»g«n  in-i^utliL'iL'titlj  churuL'tcTistic, 

*  Journ.  of  CbemicAl  Society,  Feb  ,  18(i2,  p.  7^.  It  mtiy  be  remarked  that  in 
oo  previous  iiccount  of  xanthine  have  etyi^iatn  of  thnt  sub&tiinco  b<?eti  found.  It 
it  to  he  wished  thiit  hi  Dr,  B.  Jonea'i  cane  the  identification  of  xnnthiiie  hnd 
been  more  perPect* 
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the  tests  he  relied  on  were  untrustworthy.  Lehmaun  was  un- 
able to  detect  xanthine  in  several  diabetic  urines  which  he 
examined. 

Purified  xanthine,  according  to  Stadeler  (who  operated  on 
xanthine  obtained  from  Langenbeck's  calculus),  shows  itself 
under  the  microscope  as  very  small  irregular  granules.  When 
dried  it  forms  brittle  crusts,  almost  chalk-white,  with  a  slight 
tinge  of  yellow,  which  become  deeper-colored  when  powdered. 
AVhen  rubbed,  xanthine  acquires  a  waxy  lustre.  It  is  soluble 
in  alkalies,  also  moderately  freely  in  concentrated  and  warm 
hydrochloric  acid.  This  solution  becomes  turbid  on  cooling, 
and  deposits  quadratic  octahedra  of  a  combination  of  xanthine 
with  the  acid.  It  dissolves  without  effervescence  in  nitric  acid, 
and  the  solution  on  evaporation  leaves  a  bright  yellow  residue, 
which  becomes  violet-red  when  treated  with  solution  of  caustic 
potash.'  The  solubility  of  xanthine  in  water  is  subject  to  ex- 
traordinary variations,  which  are  not  yet  understood.  Stadeler 
found  pure  xanthine  from  Langenbeck's  calculus  to  dissolve  in 
13,333  parts  of  cold  and  in  1178  parts  of  hot  water.  Strecker 
found  artificial  xanthine,  prepared  by  him  from  guanine,  to  vary 
in  its  solubility  according  as  it  was  obtained  from  the  evaporated 
ammoniacal  solution  or  precipitated  from  its  alkaline  solutions 
by  acetic  acid.  In  the  former  case  the  solubility  in  hot  water 
was,  in  round  numbers,  1  in  1350;  but  in  the  latter,  1  in  896. 
Prolonged  boiling  was  found  by  Strecker  to  lessen  the  solubility 
of  xanthine  in  hot  water.^ 

VIII. — LEUCINE    AND   TYROSINE. 

These  two  substances  were  found  by  Stadeler  and  Frerichs  in 
the  urine  in  typhoid  fever  and  acute  yellow  atrophy  of  the  liver. 
Tyrosine  has  even  been  found  to  form  a  natural  urinary  deposit 
in  the  latter  disease.  This  deposit  is  described  by  Frerichs  as  a 
greenish-yellow  crystalline  sediment,  which  increases  consider- 
ably with  slight  evaporation  of  the  urine.  Under  the  micro- 
scope, greenish-yellow  globular  masses,  composed  of  acicular 
crystals,  are  seen.  In  one  of  Frerichs's  cases  of  acute  yellow 
atrophy,  he  says  of  the  urine :  "  After  standing  in  the  cold  air  a 


»  Strecker:  Liebig's  Ann  ,  3Iny,  1861,  Bd.  cxviii,  p.  158.       »  Ibid.,  p.  168. 
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greenish-yellow  light  seiliment  was  depositeJ,  consisting  entirely 
of  acicular  crystal*  of  tyrosine  aj2:gregated  together  in  gloliiilar 
masses*  When  a  drop  of  nrine  was  evaporateri  on  a  watch-glass, 
it  left  behind  a  residuum,  which ^  ujx>u  luicroscopieal  exaniina- 
tioD,  was  found  to  be  almost  exclusively  composed  of  the  most 


Frri.  ii\ 


ttine^  Bpfinlatieoufely  di'pfiaUed  from  th*d  iidneuf  a  tmtipnt  with  acyte  yeilow  atroj^liy 
of  the*  UviT, 

characteristic  possible  erystala  of  leucine  and  tyrosine,  partly 
saturated  with  coloring  matter/'^  Frerichs  regards  the  occur- 
rence of  these  dep(jsits  as  of  great  imjiortance  in  the  diagnosis 
of  acute  yellow  atrophy  of  the  liver. 

In  May,  I860,  my  assistant,  Mr.  Clements^  brought  me  a 
specimen  of  urine  passed  by  a  yomig  woman  who  was  suflering 
(and  died  the  day  after)  frOTu  acute  yellow  atropliy  of  the  liver, 
in  the  home  district  of  the  Manchester  Infirmary.  After  stand- 
iog  forty-eight  hours,  it  had  deposited  an  abundant  sediment  of 

rosine,  crystallized  in  sheafdike  bundles  of  acicular  crystals 

\e  Fig.  15), 

Xanthine^  hi/poranthine,  gftanine,  h/rosint\  leuei7ie^  creating  and 
creatinine  may  be  all  regarded  as  intermediate  steps  in  the  re- 
gresaive  metamorphosis  of  azotized  tissues,  of  which  the  ultimate 
stages  are  urea,  urie  acid,  water,  and  carbonic  acid.  It  is  tliere- 
fore  not  surprising  that  they  should  be  found  in  small  quantities 

i  Frerichi  on  DU,  of  Liver,  ^yd.  80c.  TrHua.,  voL  i,  FrontUpieco,  Fig*  5,  and 
p.  220. 
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in  the  tissues  and  the  blood ;  and  that  a  retardation  of  this 
metamorphosis  in  some  particular  stage  should  occasion  their 
appearance  in  the  urine. 

Hitherto  their  clinical  significance  has  not  been  made  out 
with  suflicient  clearness  to  be  of  practical  service ;  and  the  cir- 
cumstance that  (except  xanthine  and  tyrosine)  they  never  form 
spontaneous  urinary  deposits,  removes  them  (at  present)  from 
the  interest  and  view  of  the  practitioner.  But  it  is  not  improb- 
able that  the  study  of  these  bodies  in  the  urine  may  hereafter 
lead  to  important  clinical  indications;  until  then,  it  is  not 
desirable  to  load  a  practical  work  like  the  present  with  details 
respecting  them.* 

IX. — PHOSPHORIC    ACID   AND   THE   PHOSPHATES. 

Phosphorus  exists  in  the  animal  body  in  large  quantities, 
either  oxidized  into  phosphoric  acid,  and  united  with  bases  so 
as  to  form  phosphates  which  pervade  the  fluids  and  solids — 
especially  the  bones;  or  unoxidized,  and  combined  in  some 
manner  not  yet  understood  with  albuminous  compounds. 

Phosphoric  acid  passes  out  of  the  body  partly  with  the  faeces 
and  partly  with  the  urine.  The  diurnal  excretion  of  phosphoric 
acid  by  the  kidneys  varies  from  30  to  90  grains.  The  mean  of 
twenty-five  sets  of  observations  collected  by  Dr.  Parkes,  was 
48.80  grains  a  day.  Two-thirds  or  three-fourths  of  this  are  com- 
bined with  potash  and  soda  to  form  soluble  phosphates,  which 
do  not  come  under  the  notice  of  the  practitioner  as  urinary 
deposits.  The  remainder  is  united  with  lime  and  magnesia  to 
form  salts,  which,  though  soluble  in  acid  urine,  are  speedily  pre- 
cipitated when  the  secretion  becomes  alkaline,  and  constitute 
urinary  deposits. 

Phosphoric  acid  is  derived  in  part  directly  from  the  food ;  in 
part  also  from  the  oxidation  within  the  body  of  the  phosphorus 
of  the  albuminoid  tissues.  The  hourly  excretion  of  phosphoric 
acid  rises  considerably  after  meals ;  and  the  earthy  phosphates 
undergo  a  proportionately  larger  increase  than  the  alkaline  phos- 
phates.    In  a  series  of  observations  extending  over  six  days,  I 

1  A  paper  by  K.  B.  Hotfmann,  in  Virchow's  Archiv.,  Bd.  48,  p.  858,  may  be 
referred  to  as  contiiining  a  large  amount  of  information  respecting  the  excretion 
of  creatinin  in  health  and  disease. 
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ionml  that  the  average  hourlv  separation  of  the  earthy  i>ho8- 
phafes  during  the  two  hoor^;  precetrnig  diiiiior,  amotiuteil  only  to 
one-half  the  quantity  separated  during  the  third  and  fourth 
hours  after  ditnier.  The  alkaliue  phosphates  rose  from  3,47 
grains  per  hour  before  dinner,  to  4JJ0  grains  after  dinner. 

The  food  is,  however,  ntjt  the  sole  sonree  of  the  phoaphorie 
acid  of  the  urine ;  and  the  separation  of  it  goes  on,  though  in 
greatly  dUninisihed  qnantity,  after  prolonged  fasting* 

A  very  large  number  of  <ilj.servatioiis  have  lieen  made  on  the 
excretion  of  phosphoric  acid  in  disease,  but  with  results  of 
slight  clinical  value.  Dr.  Bence  Jones  has  formulated  the  fol- 
lowing conclusions  {founded  on  determinations  per  1000  parts): 
*^  In  acute  inflammation  of  the  brain,  tliere  is  an  excessive 
amount  of  pliosphates  in  the  urine.  When  the  intlammation 
becomes  chronic,  no  excess  of  phosphates  ean  be  shown  to 
exist.  ,  .  .  ,  In  some  functional  diseases  of  the  brain,  an  exces- 
sive amount  of  phos^phafes  is  observable;  this  ceases  with  the 
delirium.  Delirium  tremens  shows  a  remarkable  detieieney  in 
the  amount  of  phosphates  excreted,  provided  no  food  is  taken. 
When  food  is  taken  the  diminution  is  not  apparent/''  These 
obeervations  are  substantially  borne  out  by  tlie  observations 
of  Tomowitz  and  Beale, 

Professor  Vogel  aseertaineil  the  rate  of  excretion  of  phos- 
phoric acid  in  a  very  great  numljer  of  acute  and  chronic  diseases 
(having  made  al>ove  1000  observations),  but  without  eliciting 
any  conclusions  cajiable  of  clinical  use.* 

To  the  practitioner,  therefore,  the  interest  of  phosphoric  acid 
and  the  phosphates  in  the  urine,  is  contined  to  the  earthy  phos* 
phates  which  come  before  him  as  urinary  deposits  and  urinary 
concretions. 

Dr.  Prout  dignified  with  the  name  of  *' phosphatic  diathesis," 
the  tendency  to  the  deposition  of  the  earthy  pliosphates  in  the 
urine.  Dr.  Bcnee  Jones ^  has,  however,  clearly  shown  that  this 
designation    is  wholly  inappropriate.     There  is  not   the  least 


*  Medico-Cbir  Tnins.,  vol.  xxxviii,  p.  *261. 
^*  Neuhauor  and  Vogel:   Annly^^is  of  the  Urine,  Syd.  iSoc.  Tnitis.,  p.  413— 
ere  ihe  reader  it  referred   lor  fuJler  intormtition*     Dr.   Paton  found   Ibnt 
mental  work  caused  no  incrcaBe,  but  rKlhor  h  diminution,  of  the  phosphittea  In 
mrine.     Journ.  of  Aniit  nnd  Phys.,  Miiy^  187K 
Anioiitl  Chemistry,  p.  85. 
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reason  to  believe  that  there  is  any  constitutional  state  specially 
characterized  by  an  excessive  excretion  of  phosphates ;  the 
phosphatic  diathesis  of  Prout  is  simply  amnioniacal  urine. 

DEPOSITS   OF   EARTHY   PHOSPHATES. 

Phosphoric  acid  is  spontaneously  deposited  in  the  urine 
chiefly,  if  not  exclusively,  in  one  of  the  three  following  com- 
binations : 

1.  Amorphous  phosphate  of  lime,  or  bone-earth  (SCaOjPOJ. 

2.  Crystallized  phosphate  of  lime  (2CaO,HO,P05  +  3Aq.). 

3.  Ammoniaco-magnesian  phosphate,  or  triple  phosphate 

(N'n,0,2MgO,PO,  +  12Aq.). 

These  three  compounds  are  occasionally  precipitated  together 
in  one  deposit ;  much  more  frequently  the  first  and  third  are 
found  together,  forming  the  ordinary  sediment  of  ammoniacal 
urine.  This  latter  passes  under  various  names,  viz. :  "  the 
mixed  phosphates,"  the  "secondary  phosphates,"  or  *' fusible 
matter."  This  will  come  under  notice  again  as  the  special 
constituent  of  secondary  calculous  formations. 

The  earthy  phosphates  are  readily  soluble  in  the  natural  acid 
of  the  urine ;  but  are  insoluble  in  neutral  or  alkaline  fluids. 

Their  precipitation  as  deposits  is,  therefore,  properly  asso- 
ciated with  an  alkaline  state  of  the  urine  ;  it  is,  nevertheless,  a 
fact  that  the  second  and  third  forms  are  occasionally  deposited 
in  urines  that  are  neutral  or  feebly  acid. 

Urines  depositing  the  earthy  phosphates,  or  tending  thereto 
by  their  neutral  or  feebly  acid  reaction,  usually  become  turbid 
when  heated ;  but  they  clear  instantly  on  the  addition  of  any 
acid.  This  behavior  has  been  variously  explained.  Some  have 
thought  that  the  heat  expelled  the  carbonic  acid  which  held  the 
earthy  phosphates  in  solution ;  others,  that  the  heat  caused  rapid 
decomposition  of  the  urea  into  carbonate  of  ammonia,  and 
thereby  suddenly  increased  the  alkalescence  of  the  urine. 
Scherer  thought  the  circumstance  due  to  the  conversion  of  the 
neutral  phosphates  of  lime  and  magnesia  into  basic  salts. 

1.  Amorphous  Phosphate  of  Lime ^  or  Bone-earth. 
This  compound  is  invariably  precipitated  in  alkaline  urine. 
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When  the  urine  is  alkaline  fromJUed  alkali,  this  is  the  ordiimry, 
atid  often  the  eole  deposit ;  but  far  more  frequently  it  is  aceom- 
panied  by  the  triple  phosphate. 

It  forms  an  aniorphoua,  whitish,  light  flocculeot  deposit, 
indistinguishable  by  the  naked  eye  from  epitheliuni.  It  lias  no 
affinity  for  the  coloring  matter  of  the  urine,  and  is  coii^sequently 
of  a  paler  color  than  the  supernatant  urine,  ditlenng  in  this 
respect  from  the  amorphous  urates.  The  surface  of  the  urine  is 
generally  t-overed  with  an  iridescent  film. 

The  application  of  heat  docs  not  dissolve  the  deposit,  but,  on 
the  contrary,  increases  it.  A  drop  of  any  acid  causes  it  instantly 
to  disapf»ear.  Under  the  niicroscoffe  it  apjieare  as  very  pale, 
minute  granules  in  irregular  chimps  or  patches,  much  resembling 
the  fawn-colored  Hthates  (see  Fig.  8). 

Its  occurrence  depends  simply  on  the  existence  of  an  alkaline 
Friction,  and  the  presence  of  lime  and  phosphoric  acid  in  the 
urine. 

This  is  the  normal  dejxjsit  of  the  alkaline  urine  after  a  meal. 
It  is  also  frequently  seen  in  jK?rsons  whose  urine  has  been  ren- 
dered alkaline  by  remedies  (carbonates,  acetates,  citrates  of  the 
alkalies,  4c.),  and  after  the  excessive  use  of  sweet  and  subacid 
fruits.  Tlie  turlndity  caused  by  the  amorphous  phosphate  exists 
in  its  greatest  intensity  at  the  nionieut  of  emission  of  the  urine, 
and  does  not  increase  on  cooling. 

The  clinical  significance  and  treatment  of  this  deposit  are 
entirely  involved  in  those  of  alkaline  urine.  Bone-earth  alone 
very  rarely  constitutes  a  urinary  calculus ;  but  it  enters  largely 
inta  the  composition  of  phosphatic  calculi  in  combination  with 
tlie  ammoniaco-magnesian  iiho^phate. 


2.  Crystallized  Phosphate  of  Lime^  or  Stellar  Phospfmte. 

Dr.  Ilassall  tirst  called  attention  to  the  existence  of  a  crystal- 
lized form  of  phosphate  of  lime  occurring  as  a  urinary  deposit. 
In  18t}0  he  comnumicated  a  paper  to  the  Royal  Society  on  the 
corajK>sition  and  luilhological  importance  of  the  calcareous 
phosphates  occurring  in  the  nvuw  as  a  spontaneous  deposit  of 
stellar  crystals.  lie  considered  these  crystals  to  consist  of  bi- 
phoepljate  of  lime ;  he  also  1>elieved  them  of  far  graver  signifi- 
cance  than  the  triple  phosphate  of  aiumouia  and  magnesia. 
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In  1861  I  had  an  opportunity  of  reexamining  this  question, 
and  published  the  results  of  my  observations  in  the  British 
Medical  Journal  for  March  30,  1861. 

The  crystals  in  question  present  considerable  variety  of  form 
(Fig.  16). 

The  prevailing  appearance  is  that  of  crystalline  rods  or 
needles,  either  lying  loose  (<f),  or  grouped  into  stars,  rosettes 
(a  a),  fans  (6),  or  sheaf-like  bundles  (c).  Some  of  the  crystals 
are  club  or  bottle-8hap>ed  {e  e),  and  abundantly  marked  with 
lines  of  secondary  crystallization. 


stare  and  rods  of  crystallized  phusi)hate  of  liinc,  or  stellar  phosphate. 


In  a  case  of  diabetes  under  my  care  in  the  Manchester  Infir- 
mary, these  crystals  formed  a  constant  deposit.  The  urine  had 
been  brought  down  by  appropriate  treatment  to  fifty  ounces  a 
day,  and  the  patient  was  steadily  gaining  flesh  and  strength. 
The  deposit  was  often  mixed  with  oxalate  of  lime,  and  some- 
times with  uric  acid ;  but  never,  except  as  the  result  of  putre- 
factive decomposition,  with  the  triple  phosphate.  I  managed 
to  collect  about  two  grains  of  the  crystals  in  a  pure  state,  and 
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subjected  them  to  analjsis.  The  resiilte  indicated  the  tbllowiDg 
formulii :  2  CaO,  ITO,  I'Q,  +  8  IIO. 

By  adding  a  little  ehlnride  af  ealeiiim  to  healtliy  iirine,  and 
reducing  its  acidity  to  near  the  neutral  point  with  caustic  sfxla^ 
I  have  often  aiiceeeded  in  ohtaining  an  abundance  of  crystals 
closely  resembling  thoj^e  ocenrring  spontnneonsly  in  urine.  The 
reaction  of  the  urine  in  wliich  I  have  found  the  crystal lizeii 
phosphate  of  lime  has  been  eonietimea  faintly  acid,  more  often 
neutral,  or  alkaline. 

The  occurrence  of  a  deposit  of  the  stellar  phosphate  in  urine 
is  not  common.  It  is,  in  fact,  a  rare  deposit,  as  compared  with 
oxahite  of  lime,  uric  acid^  or  the  triple  phosphate.  'Ihe  pi^sence 
of  this  deposit  in  quantity  is,  according  to  my  exfterience,  an 
aecomi)iaiiment  of  some  gnive  disorder.  In  addition  to  the 
caae  of  diabetes  already  mentioned,  I  have  seen  the  stellar 
phosphates  in  cancer  of  the  pylorus,  once  m  phthisis,  and  more 
tlian  once  in  patients  exhausted  hy  obstinate  clironic  rlieunia- 
tism.  They  may,  however,  under  peculiar  conditions,  be  pre- 
cipitated in  a  healthy  urine.  When  the  urine  is  rich  in  lime, 
and  its  acidity  is  at  the  same  time  depressed  to  near  the  neutral 
line^  stellre  of  phosphate  of  lime  may  form  quite  independently 
of  any  grave  disorder,  merely  as  t!ie  result  of  a  coincidence  in 
the  chemical  comiiosition  and  reaction  of  the  urine.  For  ex- 
ample, after  a  full  meal  the  acidity  of  the  urine  becomes  greatly 
reduced,  and  lime  derived  from  the  food  is  in  excessive  propor- 
tion. In  such  circumstances,  I  have  several  times  detected 
stellfe  of  jjhosphate  of  lime,  but  only  in  scanty  nnmbers,  A  de- 
pressed acidity  of  the  urine  U  an  essential  contingent  to  the 
formation  of  these  crystals;  ai^l  if  the  urine  subsequently  to 
their  formation  increase  in  acidity,  they  may  spontaneously 
disappear. 


3.   The  Phosphate  of  Anunonla  and  Magnesia^  or  Triple  Pkospknte. 

This  is  an  insoluble  crystalline  compound,  which  occurs  very 
frecjuently  as  a  urinary  deposit — sometimes  alone,  but  much 
more  commonly  accompanied  with  the  amorphous  phosphate  of 
lime.  When  unmixed  with  any  other  substance,  the  deposit 
has  a  snow-white  appearance;  and  bright,  sparkling,  colorless 
crystals  arc  observed  studding  the  sides  of  the  urine-glass  and 
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forming  a  brilliant  crystalline  film  on  the  top.  The  ordinary 
form  of  the  crystals  is  a  triangular  prism  with  bevelled  ends. 
A  very  great  variety  of  subordinate  forms  are  produced  by  a 
planing-ofF  of  the  ridges  and  angles,  and  a  hollowing  out  of  the 
sides  (Fig.  17).  In  a  highly  aramoniacal  urine,  the  magnesian 
phosphate  forms  elegant  di-elytral  crystals,  which  appear  to 
arise  from  a  hollowing  of  the  sides  and  a  deep  notching  of  the 
extremities  of  the  prisms. 

The  triple  phosphate  is  easily  soluble  in  acids ;  yet  it  may  be 
found  in  urine  that  is  feebly  acid  to  test  paper.  Heat  does  not 
aftect  it ;  and  the  urine  which  deposits  it  commonly  becomes 
turbid  on  boiling. 


Fio.  17. 


Different  forms  of  triple  phosphate  crystals. 


This  deposit  is  necessarily  present  in  ammoniacal  urine,  ex- 
cept in  the  very  rare  contingency  of  the  urine  not  containing 
any  magnesia.  When  urine  is  alkaline  from  fixed  alkali,  crys- 
tals of  this  salt  generally  appear  after  a  while.  This  is  easily 
explicable  after  the  demonstration  by  Neubauer  and  Heintz  that 
ammoniacal  compounds  exist  in  sipall  quantities  even  in  fresh 
natural  urine. 

In  the  immense  majority  of  cases  the  deposition  of  this  salt  is 
only  an  incident  due  to  the  loss  of  the  acid  reaction  of  the  urine, 
and  especially  of  ammoniacal  decomposition  of  the  urine.     Oc- 
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casionally,  however,  it  occurs  in  fresb  urine  which  is  neither 
decomposed  nor  eenBibly  (to  the  j^oiell)  anitnoniacnL  The  fol- 
lowing is  the  most  reniarkahle  instance  which  I  have  witnessed. 
J.  P.,  a  gentlenmii,  aged  twentjMiine,  of  a  moderately  healthy 
appearance,  bat  irritable  temjierament^ consulted  me  on  account 
of  a  sense  of  weakness  in  the  back  and  loins,  with  general  de- 
bility and  languor,  and  a  tendency  to  sudden  perspirations  and 
fits  of  nervousness.  There  was  severe  smarting  at  the  close  of 
mieturitiiuu  Tie  had  sutterod  from  gonorrhu'a  three  years  pre- 
viously, but  bad  been  completely  free  from  any  urethral  discharge 
for  some  time.  The  urine  was  examined  on  several  occasions. 
It  was  faintly  acid  when  voided  ;  and  deposited,  sometiuies 
before  it  was  cold,  anri  generally  within  a  couple  of  hours,  an 
abundant  precipitate  of  the  unmixed  amnaoniaco-magneaian 
phosphate.  The  annexed  note  was  taken  of  the  urine  voided  at 
11,;50  A.M.  on  January  28,  18(51.  -'In  half  an  hour  it  was  found 
transparent,  perfectly  sweet  {i.  ^.,  not  putresceiit),  faintly  acid; 
and  sparkling  crystals  of  the  triple  phosphate  could  be  seen 
floating  in  it.  At  4  p.Mi  the  same  day,  the  specimen  was  quite 
clear;  brilliant  crystals  of  triple  iihosphate  studded  the  sides  of 
the  glass,  and  at  the  bottom  was  collected  an  abundant  snow- 
white  deposit  of  the  same  crystals.  The  urine  was  not  albumin- 
ous, neither  did  it  contain  pus  or  epithcliunL  On  the  following 
day  the  specimen  continued  unchanged  ;  but  on  the  fourth  day 
the  reaction  had  become  faintly  alkaline  ;  the  deposit  was  losing 
its  snow-white  character,  and  reddish  Hakes,  composed  of  spheres 
of  urate  of  ammonia,  had  become  deposited.  From  this  date 
tbe  urine  began  to  decompose,  and  speedily  became  ammoniacal 
and  oflensive.''  This  condition  of  the  urine,  togetlier  with  the 
unpleasant  symptoms  before  noted,  gradoally  disappeared  in 
the  course  of  six  weeks,  under  the  influence  of  cold  siionging, 
eystematic  exercise  in  the  open  air,  and  the  administration  of 
dilute  nitric  acid  in  a  bitter  infusion. 


X.— CARBONATE   OF    LIME. 


AVhen  urine  becomes  alkaline  from  carbonate  of  ammonia,  a 
small  quantity  of  carboruite  of  lime  is  precipitated  in  an  amor- 
phous condition  with  the  earthy  phosphates.  I  have  only  seen 
it  in  a  crystalline  form  in  human  urine  when  voided  as  gravel 


INORGANIC    DKP06ITS, 

OP  small  cak'uli:  it  is  said  occasionally  to  occur  in  globular 
sphereB  ainl  cormieopia-like  crystals  (Binl,  IlassaU^*  In  the 
alkaline  and  viscid  urine  of  the  hot'se,  carbonate  of  lime  h  fve- 
f|Qentlj  dejKi^sited  in  the  forni  of  minute  spheres  composed  af 
radiating  linear  cryetHls  wbieb  are  striking  objects  under  the 
mioroaeofie  (see  Fig.  18).  They  .show  a  dark  cross  with  polar- 
ized light.  The  assumption  of  this  globular  form  ia  probablj 
connected  with  the  viscidity  of  tlie  urine. 


Splaem  ud  dtiiaVbeUit  of  ciirLMJiiate  uriLuie  fmm  liie  tirltie  of  the  bone, 

Carbonate  of  Lime  constitutes  a  variety  of  urinary  calculus 
which  ii^  of  extreme  rarity  in  the  human  subject,  hut  niueh  more 
common  in  the  lierbivora  (see  Carbonate  of  Lime  Calculi), 

XL — SULPHURIC    ACID    AND   THE   SULPHATES. 

About  30  grains  of  Bulpburie  acid,  in  combination  with  alka- 
line bases,  are  daily  excreted  by  the  kidneys.  A  part  is  derived 
directly  from  the  food,  and  a  part  from  the  oxidation  of  the 
sulphur  contained  in  the  albaminnu^i  compounti?.  The  sulphates 
are  highly  soluble,  and  they  never  constitute  a  spontaneous 
urinary  Jeposit. 

In  all  febrile  states  snlphnric  acid  is  increased.  Dr.  Parkes 
has  observed  a  decided  increase  after  the  use  of  liquor  potassie. 
An  increase  U  abo  oheerved  after  food,  and  in  all  conditions 
associated  with  an  intenaitied  metamorphosis  of  tissue. 

It  has  not  yet  been  shown  that  a  knowledge  of  the  quantity 
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of  sulphnric  acid  separateil  bj  the  kidneys  in  any  particular  case 
of  disease  is  capable  of  subserving  any  practical  purjH>se, 


\ 
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XII. — CnLORlNE   AND   THE   CHLORIDES. 

The  chlorides  never  form  spontaneous  deposits  in  the  urine; 
and  the  variations  in  their  tpuintitiea  have  only  an  uncertain 
relation  to  special  states  of  disease,  but  depend  chiefly  on  the 
times  of  tlie  rneals  and  on  the  general  rate  of  tissue-changes, 

A  good  deal  of  attention  hat*  been  culled  to  the  falling  off  or 
disappearance  of  the  chlorides  in  the  urine  in  acute  pneumonia, 
and  tlieir  reappearance  when  rcsolnJ:ion  is  establi.^hed.  It  has 
been  asserted  that  a  knowledge  of  the  amount  of  chlorides  ex- 
creted by  the  kidneys  in  the  course  of  this  disease,  furnished 
valuable  information  for  prognosis  and  treatment.  Later  ob- 
servations have,  however,  shown  that  the  indication  is  far  from 
being  a  reliable  one,  and  that  the  notions  entertained  in  some 
quarters  of  its  utility  are  greatly  exaggerated.  Although  it  be 
a  rule  of  very  prevalent  application,  that  tlie  chlorides  in  the 
increment  stage  of  acute  pneumonia  are  almost  completely  re- 

I  tained  within  the  body,  and  that  their  reappearance  in  the  urine 
18  coincident  with  commencing  resolution,  yet  there  are  excep- 
tious  to  both  these  statements,  es^pecially  to  the  coincidence  of 

I    the  reappearance  of  the  chlorides  with  commencing  deferves- 

I    cence  (see  Parkes). 

r 


^BUPPLEMENTARy    REMARKS   ON   THE   EXCRETION  OF    PHOSPOORUS, 
SULPHUE,    AND   CULORINE. 


Tbeee  three  elements  enter  largely  into  the  composition  of  the 
body,  and  they  are  abundantly  present  in  articles  of  food.  T!iey 
pass  out  of  the  bmly  chiefly  with  the  urine ;  but  partly  also  with 
the  ffeces.  Multiplied  observations  have  l»een  made,  and  con- 
tinue to  he  made,  on  the  rate  of  their  excretion  both  in  health 
and  disease:  and  important  physiological  and  pa tiiological  de- 
ductions have  been  drawn  from  these  investigations.  It  has 
b^en  considered  that  the  rate  of  excretion  of  phosphorus  and 
Bulpbnr^  under  proper  precautions  and  corrections,  furnished  a 
measure  of  the  exchange  of  material  within  the  body— that  is, 
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of  the  acti^ty  of  the  molecular  life  of  the  tissues:  and  that  m 

disease,  aii  important  iTisight  into  obscure  phenomena  could  be 
thus  obtainetl,  capable  of  being  turned  to  practieal  use-s.  In  pro- 
portion, ho  wever^  as  these  researches  have  been  extended,  it  has 
become  i4 en rer  and  clearer  that  tliese  expectations  are  not  likely 
to  be  realized,  and  that  the  practitioner  is  not  likely  to  draw 
much  lielp  from  these  recondite  sources.  The  difficulties  in  the 
way  are  manifold.  In  the  fii-st  place,  quantitative  determinatioua 
of  sulphur  and  phosphorus,  notwithstanding  all  the  aid  of  modern 
vohunctriLal  nietbods,  are  still  too  troublesome  and  tedious  to 
be  within  reach  of  nny  Ijut  a  very  select  body  of  pmetitioners. 
But  tliis  is  one  of  the  smaHpst  dittienlties*  In  all  such  determina- 
tions it  is  necessary  to  do  more  than  ascertain  the  proportion 
per  cent.  To  obtain  results  of  any  value,  the  quantity  |jer  day 
must  be  asccrtaineth  Again,  there  are  physiological  variations 
to  make  allowance  for,  arising  from  food,  exercise,  sleep,  &c. ; 
an  J,  thirdly,  it  has  now  been  ascertained  that  all  known  con- 
ditions remaining  the  same,  the  rate  of  excretion  of  these  ele- 
ments presents  oscillations  from  an  unexphiined  temporary  re- 
tention, or  partial  retentioti,  of  the  elements  within  the  bt>dy, 
which  is  succeeded,  after  a  shorter  or  longer  interval,  by  a  com- 
pensating increased  discharge.  These  circuntstances  render  it 
necessary  to  continue  the  observations  over  a  nuiuber  of  days — 
six  or  eight — in  order  to  cover  the  inequalities.  For  theae  and 
other  reasons  wbieh  might  be  mentioned,  these  inquiries  are  sur- 
rounded with  dirticulties.  It  is  little  wonderful,  therefore,  that 
the  results  obtained  by  different  exi>erimenters  show  a  markal 
want  of  uniforjnity :  and  it  is  simply  the  fact  that,  from  a  clini- 
cal point  of  view,  these  hibt^rious  investigations  nmst  at  present 
be  regarded  as  infructuous,  and  for  that  reason  they  may  be 
passed  over  with  only  a  slight  notice  in  a  practieal  work.  It  ifl 
highly  desirable,  however,  that  researches  of  this  class  shouhl 
be  pushed  on ;  it  is  im[>06sible  to  say  how  soon  practical  lessons 
may  be  culled  from  tjiese  now-  apparently  dormant  facts.  At 
any  rate,  they  cannot  fail  to  enlarge  our  general  ideas  on  phys- 
iological  and  pathological  processes* 


XUL — UREA  (C^H^NjjOjj). 

Looking  at  the  uriue  from  a  physiological  point  of  view,  urea 
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nniet  be  regarded  a^  its  most  important  constituent.  It  is  the 
chief  final  proiluct  of  tlie  metaniorj»l*osis  of  the  albyminoiis 
tissues,  and  furnishes  the  form  under  wbieli  nearly  all  the  nitro- 
gen finds  its  way  out  of  the  body: 
B  Urea  is  a  bland  erystaHiue  substance  possessing  the  projKTties 
of  a  feeble  base.  Its  best  known  combinations  arc  the  nitrate 
and  oxalate,  both  of  which  are  much  less  soluble  tlian  urea  itself. 
Urea  is  very  soluble  both  in  water  and  alcohol ;  it  never  forms 
a  epontaneons  urinary  deposit.  Its  preseuee  in  a  m-inc  of  high 
density,  or  one  artitieially  concentrated,  is  easily  deomust rated. 
If  to  such  a  urine  an  equal  volume  of  strong  nitric  acid  be  added, 
in  a  test-ttibe,  and  the  tube  be  plunged  into  cold  water,  the 
mixture  speedily  becomes  a  shining  mass  of  crystals  of  nitrate 
of  urea. 

The  daily  separation  of  urea  by  adult  men  between  the  ages 
of  twenty  and  forty,  averages  about  500  grains ;  but  tlie  amount 
varies  considerably  from  various  causes,  such  as  diet,  exercise, 
uieteorologieal  conditions,  and  individual  peculiarities.  Of  the 
twenty-four  series  of  oliservations,  of  not  less  tlian  six  days  each, 
tabulated  by  I>r.  Farkes,  the  minimum  result  is  280.1  grairjs 
and  the  maximum  688.4  grains  per  day.  The  body-weight  has, 
as  might  have  been  ex].>eeted,  a  very  apjiarent  relation  to  the 
_  daily  excretion  of  urea,  but  the  relation  is  not  simply  a  direct 
P  one,  because  the  weight  of  individuals  is  made  up  ditfereutly— 
some  being  heavy  from  bone  and  muscle,  otliers  froni  an  aecn- 
mulation  of  fat.  It  is  estimated  that  a  healthy  adult  num  ex- 
cretes urea  at  the  daily  rate  of  3 J  grains  per  pound  of  the 
weight  of  his  body. 

The  excretion  of  urea  is  greatly  increased  after  a  meal — espe- 
cially of  animal  Ibod.  liidder  and  Sehniidt  believed  that  this 
aro6e  from  a  direct  transformation  into  urea  of  a  portion  of  the 
alin^entary  niaterials  witliout  their  being  previously  fixed  as 
tissues:  but  Blschotf  and  Voit,  with  more  probability, attribute 
this  increase  to  an  accelerated  tissue-metamorphosis  induced  by 
the  presence  of  the  new  supi>lies  in  the  blood. 

Copious  water-drinking  causes  an  increased  separation  of 
urea.  Children  secrete  more  in  proportion  to  their  weight 
than  adults. 

The  immediate  etfect  of  muscular  exercise  appears  to  be  to 
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restrain  (or  at  leaRt  not  to  increase)  the  excretion  of  urea;  but 
it  is  increased  in  the  period  of  rest  which  follows  exercise/ 

The  quantitative  estiniation  of  urea  in  urine  may  be  made  bj 
calculation  from  tlie  specific  gravity,  or  more  exactly  by  the  pro- 
cesses of  Liebig  and  Davy.  For  geneml  clinical  purposes  suf- 
ficiently accurate  results  may  l»e  obtained  by  the  first  method. 
The  second  and  third  methofls  are  better  suited  for  original  re^ 
searches. 

[n,]  E^ltmtfthn  of  the  urm  from  the  speHfic  gravity, — Prof. 
Haughton  has  drawn  up  a  useful  table  which  indicates  at  a 
glance  the  quantity  of  urea  excreted  per  day,  provided  the  num- 
ber of  ounces  of  urine  voided  in  the  twenty-four  hours,  and  the 
8f»ecitic  gravity  of  the  collected  quantity,  be  ascertained-  The 
table,  which  is  here  somewhat  abridged  (see  next  page),  is  one  of 
double  entry,  and  tlie  daily  excretion  of  urea  is  obtained,  in 
grains,  at  the  points  of  interBection  of  the  lines  indicating  the 
numlK^r  of  ounces  and  the  specific  gravity  of  the  urine,'  ThiR 
method  is  of  course  inapplicable  to  urines  which  contain  sugar 
or  alljumen. 

{Ih)  Lhhig's  Volmneirieaf  method. — This  method  is  based  on 
the  property  of  urea  to  form  an  insoluble  precipitate  of  fixed 
composition  with  the  nitrate  of  the  protoxide  of  mercury*  But 
in  order  that  the  test  may  operate,  it  is  necessary  to  free  the 
urine  beforehand  from  phosphates  and  sulphates.  It  is  also 
necessary  for  complete  accuracy  to  make  allowance  for  the  chlor- 
ide of  sodium  present.  When  chloride  of  sodium  coexists  in 
any  fluid  with  urea,  the  nitrate  of  mercury  produces  no  pi*eeipita- 
tiou  of  area  until  the  whole  of  the  chloride  of  sodium  is  de- 
composed with  formation  of  bichloride  of  merctiry  and  nitrate 
of  soda.  After  this  conversion  is  completed,  urea  begins  to  be 
precipitated,  and  the  test  solution  is  to  be  added  until  no  more 
urea  remains  in  solution.  This  point  is  ascertained  by  a  solution 
of  carbonate  of  soda,  which  immediately  develops  a  yellow  color 


'  For  furlhor  informatiim  respecting  Ibo  eicrption  of  nitrogen  (uroa)  under 
various  conditions,  the  reader  is  refurred  to  tbe  importrtnt  inTestigalions  of  Dr. 
Parkea,  Med.  Times  nnd  Gaz.,  1867,  I»  «(>8,  and  Pro<?.  Roy.  Boc,  1871,  p,  349; 
also  Grehftut,  J.  de  rAnat*  et  Phys.,  1870,  818;  Weigelin,  Eoichert's  Archiv  , 
18^i8,  207;  Patoo,  JnurrK  of  Anat.  aod  Phys.,  Muy,  1871, 

*  Med.  Timea  *nd  Gn»  ,  Oct.  27,  1864.     *  ~ 


p 

TRKA.                                                   T 

H 

o 

:?: 

o 

H 

is 

<=§ 

2g 

;^ 

X 

.J 
c 

>** 

> 
< 
Pi 
o 

M 

i 

SSOl 

iiSiSil-:iSg|lliS.i5gs2||||j||||||| 

■za» 

giigiiiigii^§ii§saaiiiiii'iiiiii 

OSOl 

§igiilS5l§§sliiiS^SIilSSisl|||| 

-saji 

giggiSllli§§§ili^Sg§iiiiili||i| 

-rail 

gi§iliSli§l§li§l.^igi§|g|§llii|| 

-ezDi 

ialig|l55liisli§ilSHSSS2Eflil|il 

TSOl 

giigili3ll§lllii§§g.fgggiii'iigi| 

1501 

§sigiaiSI5SgSS5-ilSIS.?KRrsSlSi5i 

-060I 

Slii§|g|33iiHgliiilSS!llligiiii 

*fiIOT 

g§lii|Ei2HIH§ISII5£sSS?SiSirii 

"»101 

i§iSSSsg§sS55l§SilliirsiSiiS2gg 

UIOI 

ssii5l§siSSiSiill-33iii5§3iiiiii 

*9t0l 

s2ii.^rjsssr.i=§gi6Si§?iiiis.i3iEii 

'fftOI 

*:;§SHSggigSlg^ilg|geiSS3|§33§i§§ 

•frtOl    1 

SSSSSib-s^SSgiggllggiSS^SisllsSH 

tlel 

i2»liii5SSislSSiliiSSI5335IISSg 

'Slot 

C»  3  ?^i  C5  ►!  t^  «  0  IN  ''I'  -^  !'■  «*  •-  rt  vt  I'-  m  •-'  M  1-  «  X  =  r-i  -n-  m  t^  CI  •-  ffs 

*itoi 

s2BSHii2igiiSHr^ggsiiiigisi'ii=i 

■0101 

-QOOl 

-9001 

ssiSS5S5giSSiiiiiSS|g|5ilSi=ig| 

MWI 

i:?sasf|SSS325SiSSSSSiSIS2ISSig§i 

'9001 

5^SSgSgS§S52g||g5g|gr3g|g|S|2E|!g 

BOOl 

5|i5Sgi3S?iSi^^iS^||2225ggg555gg||g 

♦001 

SS5J^g3£S^g^!aglS5IiSIi  =  iSZ2?J^3Sgg55 

..«♦-.             _»^^^  ^^ 

Toot 

SiS^!S9g@S«iSi.t^SSgSS^||||z^||Jgg^g 

28 
^5 

ss:sss§.^^^^$^^$$3s;ssss3sss^^;:s£3 

■ 

I 

ESTIMATTON    OF    UREA. 

when — and  not  before — all  the  urea  has  been  thmwii  down  with 
the  niereury. 

Three  solutions  are  th\Brefore  rc<iuired. 

First — A  baryta  aolution,  to  preeipitate  the  phoepliates  and 
sulphates*  Tbis  ik  i;nm  posed  of  one  vol  nine  of  a  cold  saturated 
solution  of  nitrate  of  liarytu  mixed  with  two  volumes  of  saturated 
baryta-water 

Sero}}d.— The  mercurial  test  solution.  This  contains  ll.?>2 
grains  (0,772  grammes)  of  protonitrate  of  mercury  in  ten  euhie 
centimetres  of  water. 

Tftird. — A  solution  of  carbonate  of  soda  of  about  the  strength 
of  twenty  grains  to  the  ounce. 

As  the  preparation  of  the  fimt  and  second  solutions  is  very 
troublesome — the  latter  esfiecially — it  is  tnore  convenient  to 
purchase  them  ready  made.^ 

The  analysis  is  jterlbrmeil  in  the  following  manner: 

1.  Forty  cubic  centimetres  (or  two  volumes)  of  the  urine  are 
mixed  in  a  beaker  with  twenty  cubic  centimetres  (one  volume) 
of  the  baryta  solution.  The  mixture  is  thrown  on  a  filter: 
fifteen  cubic  centimetres  of  the  iiltered  tluid  (which  of  course 
contain  two-thirds,  or  ten  cubic  centimetres  of  urine)  are  eiii'e- 
fully  measured  off  and  jilueetl  in  a  snuill  beaker. 

"2.  A  graduated  burette  is  filled  with  the  mercurial  solution, 
which  IS  then  very  carefully  dropped  into  the  beaker  until  the 
mixture  begins  to  become  turbid  ;  a  few  drops  generally  suffice. 
A  note  is  taken  of  the  quantity  of  the  solution  used  to  reach 
this  point:  it  indicates  that  all  the  chloride  of  sodium  is  decom- 
posed and  that  the  urea  is  now  hegiuning  to  be  precipitated. 

•3,  The  mercurial  solution  is  now  added  more  freely,  and 
thoroughly  mixe*!  Ijy  means  of  a  glass  rod :  a  copious  Avhite 
precipitate  nuikes  its  appearance  and  the  analysis  approaches 
completion. 

4.  This  point  is  ascertained  by  pouring  some  of  the  carbonate 
of  soda  solution  into  the  bottom  of  a  white  porcelain  plate:  and 
taking  a  drop  from  the  turbid  mixture  in  tlie  beaker  by  means 
of  the  stirring- rod,  and  letting  it  fall  into  the  solution  on  the 


^  Thciie  luid  other  te^t  solution*  fur  volumfitricrtl  aimlya<js  of  tbe  uriii©  nmy 
bo  hud  of  Griffin,  Bunhill  Row,  Loiidun  ;  and  froru  SieWld,  Chemist,  Oxford 
Roiid,  Mnncbi'ftur. 
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plate.  As  long  as  the  drop  proclaees  onlj^  a  white  ciirdy  circle 
the  mercurial  solution  is  still  to  lie  luldetl ;  hat  as  soon  as  a 
yellow  tinge  appiears  the  analysis  is  finished* 

5.  The  qnaiititj  of  mereunalsnlutioii 'nsed  is  then  read  oft', 
and  the  portion  used  before  the  occurrence  of  turhidity  sub- 
tracted— the  remainder  is  what  htis  been  employed  to  precipitate 
the  urea.  Each  cubic  cen*iniotre  of  the  solution  used  indicates 
0.1-^4  grain  (or  0.01  gramme)  of  urea-  From  this,  by  an  easy 
cxilcalation,  the  amount  of  urea  in  ten  cubic  centimetres  of  urine 
may  lie  ascertained  ;  and  if  tbe  number  of  cubic  centimetres  of 
urine  voided  in  the  twenty-four  hours  he  known,  the  daily 
excretion  of  urea  is  readily  calculated. 

{(\)  Daiy's  pro(xss  is*  on  the  whole,  less  convenient  and  exact 
than  that  of  Liebig:  it  will  be  sufficient  to  indicate  the  principle 
of  it.  When  a  nohition  of  hyfK)chlorite  of  soda  (liquor  sodte 
chlorinata^)  is  added  to  a  solution  of  urea,  the  latter  is  speedily 
decomposed,  and  its  nitrogen  set  free  in  the  gaseous  state.  Tlie 
volume  of  nitrogen  evolved  furnishes  an  exact  measure  of  the 
urea  decomposed — each  cubic  inch  of  the  gas  corresponding  to 
Q.65  grain  of  urea.^ 

Pathological  relations  of  urea. -^The  excretion  of  urea  in  disease 
has  been  examined  in  a  large  nundver  of  cases.  In  tbe  acute 
stage  of  febrile  and  intlammatory  diseases,  tbere  is  an  increased 
formation  and  discharge  of  urea,  depending  on  an  accelerated 
metamorphosis  of  tissue.  When  the  crisis  of  the  disorder  has 
passed,  and  defervescence  sets  in,  the  excretion  of  urea  falls  even 
below  its  natural  average.  This  rule,  however,  is  liable  to  ex* 
ceptionsi;  it  appiears  that  in  not  a  few  instances  there  is  a  reten- 
tion of  urea  within  the  body  <luring  the  pyrexial  period,  even 
when  no  disorder  of  tbe  kidneys  exists,  and  a  comixnisating 
discharge  when  convalescence  begins.  Acute  (inflaraniatory) 
Bright's  disease  is  a  constant  exception:  the  urine  in  that  com- 
plaint is  poor  in  urea:  but  this  arises  not  from  diminished  for- 
mation, but  from  defective  separation,  owing  to  the  blocked-up 
condition  of  the  uriniferous  tubes. 

Frerichs  found  in  one  example  of  acute  yellow^  atrophy  of  the 

'  For  ftjllor  det^ib  of  this  Hnttlysis  I  must  refer  to  Dnvy's  pnper  \n  the  Philos. 
Mag.,  Jone,  1854;  nbo  lo  Dr.  Thydiphum*P  TrenlUe  on  the  Palhalogy  of  th** 
Ufine,  where  this  methcxl,  and  th»il  of  Lit^big,  nre  dcscriljL^d  ut  length. 
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liver,  a  total  deficiency  of  urea  in  the  urine:  in  a  second  case 
there  was  abundance  of  nrea  in  the  urine  discharged  during 
life^  but  only  a  trace  in  that  withdrawn  from  the  bladder  after 
death. 

In  chronic  diseases  not  involving  the  kidneys,  the  excretion 
of  urea  has  not  usually  lieen  tbund  luatcrially  atleeted. 

In  sacclKirine  diabetes  there  is  an  excessive  separation  of  urea, 
as  might  have  been  expected  from  the  accelerated  rate  of  tissue* 
nietaniorphosis,  which  nxust  accompany  the  full  feeding  aud 
rapid  emaciation  of  these  patients. 

In  a  case  of  diabetes  insipidus  (with  a  daily  discharge  of  12 
or  14  pints  of  urine),  I  found  the  excretion  of  urea  to  oscillate 
between  304  and  505  grains  daily,  wbich  yielded  a  mean  rate  of 
4i  grains  per  [Kjund  of  the  body-weight.  This  is  about  a  fourth 
above  the  average  for  healthy  individuals. 

In  both  acute  and  chronic  degeneration  of  the  kidneys 
(Bright's  disease)  there  is  a  marked  lessening  of  the. excretion 
of  urea,  as  will  be  more  fully  commented  on  when  those  diseases 
come  to  be  described.  The  proportion  of  urea  is  also  greatly 
reduced  in  (he  urine  voided  l>y  persons  suttering  from  an  oli- 
struction  in  the  ureters  (see  Suppression  of  Urine). 

One  of  the  most  important  properties  of  urea  is  the  great 
facility  with  which  it  is  broken  up  and  resolved  into  new  eom- 
potmds.  This  property  comes  into  inqxirtant  play  when  ui-ea 
is  unnaturally  r*-4ained  in  tlie  blood  or  in  the  urinary  passages. 
It  has  been  already  explained  with  what  con.sequences  this 
bland  and  innocuous  base  is  converted  into  pungent  carbonate 
of  ammonia  in  the  bladder  nud  other  parts  of  the  urinary  tract. 
A  sin  J  i  la  r  convernion,  taking  place  in  the  blood,  is  the  cause, 
according  to  Frerichs,  of  the  stormy  and  dangerous  pheuoiuena 
of  uramiia. 

I>r.  Trout  behevcd  that  tliere  existed  a  peculiar  morbid  state 
characterized  by  an  absolute  and  t^elative  increase  of  the  ex- 
cretion of  urea,  unaccompanied  by  pyrexia.  To  this  condition 
Dr.  Willis,  who  adopter!  the  view  t>f  Proot,  gave  the  name  of 
AzoOinn.  The  subjects  of  tliis  form  of  disease,  according  to 
Front,  had  usually  a  frequent  and  urgent  desire  to  pass  water 
both  l>y  night  and  day.  This  seemed  principally  due  to  an 
irritalile  sensation  referretl  to  the  neck  of  the  bladder,  occa* 
siouallv  extending  along  the  urethra;  but  in  some  cases  it  w^as 
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due,  at  least  in  part,  to  real  diuresis.  In  almost  every  ttiBtaiice 
the  quantity  of  urine  voided  in  the  twenty-four  liours  was  some- 
what above  the  natural  standard.  The  cjuantity  was  also  par- 
ticularly liahle  to  be  increased  by  causes  which  would  scarcely 
affect  a  person  in  jicrfect  health,  at  least  to  the  ;*ame  degree ; 
such  as  by  a  chilly  state,  mental  emotion  or  excitement,  kcJ 

In  addition  to  the  direct  urinary  symptoms,  there  was  some- 
times a  Bense  of  weight  or  dull  pain  in  the  back,  accompanied 
by  di^inelinatioD  to  bodily  exertion  ;  there  was  no  remarkable 
thii'st ;  nor  craving  for  food ;  nor  emaciation.  Moreover,  the 
functions  of  the  skin  appear  to  be  little  deranged,    . 

8uch  is  a  summary  of  the  description  of  Prout.  lie  does  not 
supply  any  details  as  to  the  daily  flow  of  urine  nor  the  daily 
amount  of  nrea-  At  the  time  Prout  wrote,  very  little  was 
known  as  to  the  natural  (physiological)  variations  in  the  excre- 
tion of  urea;  and  the  o|tinion  he  held  as  to  urea  being  chietly 
the  final  product  of  the  metamorphosis  of  the  gelatinous  tissues 
has  since  been  proved  to  he  erroneous.  Looking  at  the  question 
from  the  standing-point  of  the  physiological  doctrines  no^v  in 
the  ascendant,  it  is  ditHcult  to  admit  the  existence  of  a  condi- 
tion characterized  by  the  incompatible  coincidences  of  an  in- 
creased excretion  of  urea,  with  absence  of  thirst,  absence  of 
excessive  feeding,  and  absence  of  emat'iation. 

Precise  facts  in  8upi>ort  of  Prout *8  view  are  wanting.  Willis's 
description  is  too  loose  to  give  much  contideneo,  and  subsequent 
writers  have  contented  themselves  with  a  reference  to  Prout 
and  Willis.* 

Dr.  Parkes,'  however,  records  a  remnrkable  case  examined  by 
Dr.  Ringer.  The  patient  was  a  middle-aged  man  weighing  109 
pounds,  who  was  not  febrile,  and  apj^eared  only  feeble.  He  was 
ted  on  the  ordinary  diet  of  the  hospital  (TJnivei*sity  College),  and 
passed  in  each  twenty-four  hours  no  less  than  1130  grains  of 


'  Proui:  Stumitch  and  Roniil  Dti4t*AH(*s,  5th  fdit  ,  p.  97. 

*  The  six  cttSiM  recnrdL'^1  hy  Di\  Hatidliwid  J«>nes  in  the  Brit,  Med.  Jour  for 
Oct,  T2,  18r»l^  under  th«>  title  uf  **Case»  uf  BaruriH/'  are  so  delicienl  in  notveisary 
detnils  thiit  tb-^y  ULTf*  of  no  service  tu  a  reader.  In  only  one  of  tbom  wits  iUe 
urine  of  the  twenty-four  hours  collected  nrid  examined^  and  in  that  cuse  only  on 
9iie  occii^ion.  In  the  rematnditr  ^^bururia ''  fieema  to  have  been  inferred  to  exist 
from  the  hi^h  donaity  of  b  single  specimen, 

■  Purkeft  :  On  ibe  Compossiiton  of  the  Llrinei  p.  874. 
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urea  (mean  of  twelve  daye),  or  10.36  grains  to  each  pound  avoir- 
dupois of  his  Imdy-wtMght.  Tliere  was  a  trace  of  sugar,  hut  not 
enough  to  deteniiine  quantitatively.  The  daily  flow  of  urine 
iu  this  case  amounted  to  96  fluid  ounces,  which  16  fully  double 
the  nonnal  average. 

In  my  own  exyK^nciice,  I  have  usuafly  found  that  cases  which 
at  tirsit  sight  appeared  to  helong  to  this  category — cases  exhih- 
iting  a  dense  urine  and  a  train  of  nervous  symptoms — turned 
out  on  more  exact  investigation  to  want  the  sfKH'ial  feature  in- 
dicated by  Front  as  the  essential  one;  namely,  an  absolute  in* 
crease  in  the  daily  discharge  of  urea.  Nevertheless,  some  facts, 
rarely  observed,  Imve  left  an  impression  on  my  njind  that  Prout's 
description  is  not  altogether  fanciful  The  following  case^  which 
I  saw  with  the  late  Mr.  Greaves,  of  this  town,  seems  to  have 
been  one  of  those  Front  had  in  view  when  he  drew  up  his  ac- 
count. 


Mr.  L.,  a  man  about  50*  complaine*!  of  troublesome  ir*'itation  al  the 
back  of  the  pliarynx,  ilebility,  ivant  of  energy  and  power  of  a|iplicii- 
tion  to  bnsiness.  In  the  ineceding  three  months  tie  had  lost  :20  lbs. 
in  weight. 

Tlie  nrine  was  tirst  examined  by  nic  on  May  23,  18fiU.  It  liad  sp. 
gr,  1029,  and  contained  a  nmM  (juautity  of  sngar-,  bnt  less  than  one 
griiin  to  the  tluid  ounce,  Tliis  was  the  only  occasion  on  which  I  de- 
tected  sugar,  but  Mr.  Ureav^H  had  found  it  once  or  twice  previously. 
It  was  arranged  that  the  whole  of  tlie  urine  %'oidetl  in  each  24  hours 
siiouht  be  separately  collected  antl  sent  for  analysis.  This  was  done 
for  three  snccessive  days;  ami  three  weeks  later  it  was  done  again  for 
two snccessive  da^s.  The  following  table  exhibits  the  resnlt  of  the  ex- 
amination : 

QuaQtity  per  day. 

Mny  25^  .....  27  ounces. 

*i    26, SOJ      •* 

*t    27, 31        o 

June  18, 29        ** 

*'     VJ, 84        *' 


Sp.  gr. 

Tttlal  urea. 

1029.5 

542  grainjs 

1029.75 

551)       ^* 

1028.26 

656       " 

1027.5 

605       ** 

1020.5 

610       *• 

I 


This  patient  was  not  febrile;  his  weight  was  120  lbs.;  there  was 
little  appetite,  and  no  thirst,  and  yet  he  excreted  daily  4,fi  grains  of 
urea  for  each  pound  of  body-weight  on  these  five  days,  which  is  fully 
a  quarter  lieyond  the  usual  average.  I  saw  the  ptitient  again  toward 
the  end  of  January,  18il3»  The  urine  had  then  lost  its  peculiarity ; 
aad  the  health,  under  a  regulated  diet  and  exercise,  and  a  course  of 
\'egetahle  tonics,  with  citrate  of  potash,  iiad  become  completed  re- 
established, 

I'rout  was  of  opinion  that  tliese  cases  were  pathologicaliy 
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related  to  diabetes;  and  he  conjectured,  though  he  had  not 
witnessed  the  fact,  that  they  often  developed  subsequently  into 
that  disease.  That  there  is  some  relation  between  the  two  con- 
ditions seems  not  improbable ;  in  the  case  of  Dr.  Ringer  and 
myself  a  small  quantity  of  sugar  was  temporarily  present  in  the 
urine  with  the  excess  of  urea. 

In  the  case  just  related  the  cause  of  the  complaint  was  mental 
auxiety  ;  and  in  all  the  instances  which  I  have  been  inclined  to 
place  in  this  group,  the  origin  of  the  disorder  could  always  be 
traced  to  some  kind  of  mental  emotion. 


CHAPTER  IV. 

ABNORMAL  SUBSTANCES  IN  THE  URINE  : 
ORGANIC  DEPOSITS. 

I. — PIGMENTARY   PARTICLES. 

These  objects  deserve  a  passing  notice,  from  the  fact  that 
they  are  frequent,  almost  constant,  if  not  absolutely  constant, 
objects  in  urinary  deposits,  and  have  not  hitherto  been  described. 
They  are  especially  abundant  when  there  is  a  copious  shedding 
of  epithelium  into  the  urine ;  but  they  are  not  associated  with 
any  particular  kinds  of  epithelium,  and  appear  indiscriminately 
with  renal,  vesical,  urethral,  and  even  vaginal  epithelium. 

They  never  exist  in  such  quantity  as  to  form  the  entire  of  a 
visible  urinary  sediment ;  they  are  only  to  be  recognized  by  the 
microscope.  They  vary  exceedingly  in  size,  shape,  and  color: 
and  yet  they  are  easily  identified.  They  appear  especially  under 
two  conditions :  namely,  as  free  amorphous  particles,  and  cell- 
like bodies  (or  celloids).  The  accompanying  figure  represents 
the  more  common  forms  (Fig.  19). 

The  free  amorphous  masses  are  of  a  reddish-brown  or  brown- 
ish-orange color,  varying  in  size  from  mere  specks  just  visible 
under  the  microscope  to  particles  as  large  as  pus-globules  or 
larger. 

The  cell-like  particles  have  a  peculiar  appearance,  very  difli- 
cult  to  explain.  They  never  present  an  unmistakably  cellular 
character;  they  appear  flat,  never  spherical.  Their  outline  is 
generally  an  oblique  ovoid.  Within  this  outline,  which  is  gen- 
erally of  exceeding  delicacy,  and  of  perfect  definition,  lie  masses 
of  red  or  orange  pigment  exactly  resembling  the  free  amorphous 
particles  already  described.  Sometimes  the  pigment  fills  the 
entire  outline ;  but  generally  some  portion  of  the  celloid  is  free, 
and  the  pigment  is  accumulated  in  one  or  more  heaps  filling  up 
the  outline  to  very  difterent  degrees.     Sometimes  there  is  only 


PIGMENTARY     PARTICLES. 


125 


just  a  granule  of  pigment  in  the  entire  eelloid,  or  there  may  not 
even  l>e  any  in  at  all.  In  the  last  case  the  eelloid  has  a  peculiar, 
faint,  bluish,  inotheT-of-i>earU  lustre.  When  the  eelloifl,  on  the 
other  hand,  i.^  stalled ,  as  it  were,  with  the  pigment,  it  loses  its 
tmnsjmrency  and  appears  almost  black  in  the  field  of  the  micro- 
scope. Xot  unfreqnently  the  outline  is  ineoiiiplete,  presenting 
an  appearance  as  if  half  or  more  of  it  had  been  carried  away, 
but  without  at  all  interfering  with  the  condition  of  the  re- 
maiiuler. 


Fio,  19. 
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The  celloids  vary  in  size  from  a  mere  speck,  less  than  a  blood- 
corpuscle,  to  a  8iif*erlicies  as  large  as  that  of  a  pavenjeut-epithe- 
Hum  cell.  The  ordinary  dimensions  are  from  ^^'^^  to  ^jf^^  of 
an  inch.  They  keep  badly  in  urine,  and  disappear  altogether 
\^hen  deeoiiiposition  sets  in» 

These  particles  are  not  confined  to  any  particular  state  of  the 
nriue,  and  have  not,  so  far  as  I  have  ascertained,  any  precise 
jfcathological  signification ;  hut  they  are  always  much  more 
numerous  in  cases  of  Bright's  disease,  vesical  calculi,  purulent 
urine,  lencorrhiea,  and  nrethritis,  than  when  the  urine  is  free 
from  other  morphological  elements, 

I  am  unable  to  explain  their  presence  in  urine.  I  have 
found  them  in  quaotitieH  in  the  atrophied  kidneys  of  chronic 
Bright's  disease.  But  I  have  also  found  exactly  similar  bodies 
in  places  far  removed  from  the  urinary  passages — in  the  brain, 
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in  the  vicinity  of  old  apoploctic  elot^,  in  the  iieigliborhood  of 
old  extrava^^ations  in  other  pluccB,  in  eneephaloid  growths  and 
other  tumors.  Dr.  Ransorne,  of  Bowdon,  informs  me  that  he 
has  found  these  particles  in  tlie  condensed  (by  freezing)  breath 
of  all  persons. 

I  have  been  in  the  habit  of  noticing  thef^e  objects  for  many 
yeai's,  and  have  regarded  them  as  derivatives  of  h^emati^l; 
but  bow  they  eonie  to  assume  their  peculiar  forms  I  cannot 
conjecture. 


11.^ EXTRA-RENAL    EPITHELIUM. 

Any  part  of  the  geni to-urinary  passages  may  shed  its  epithe- 
lium into  the  urine  so  as  to  form  a  sediment. 

The  urine  of  the  two  sexes  diftera  notably  in  the  character 
and  quantity  of  the  epithelial  cells  found  therein.  This  arises 
from  anatomical  ditlerences  in  the  lower genito-unnary  passages; 
and  advantage  Tuay  sometimes  be  taken  of  this  circumstance 
to  distinguish  the  «ex  of  the  individual  whose  urine  is  under 
examination. 

In  the  male  sex  an  epithelial  deposit  of  extra-renal  source  is 
most  commonly  derived  from  the  urethra  and  prostate  gland^ 
and  is  composed  of  oval,  tailed  or  rounded  cells  (Fig.  20),  ahont 
twice  as  large  as  pus-cells  and  usually  Hattened.  A  deposit  of 
this  sort  is  always  scanty,  and  to  the  naked  eye  presents  the 
appearance  of  a  collection  of  whitish  flakes  and  strings.  When 
taken  up  by  the  pipette  for  examination,  these  flakes  are  found 
to  have  the  vi«cid  glairy  character  of  mucus.  A  sediment  of 
this  character  is  not  uncommon  in  men ;  in  many  cases  it  rnay 
l)e  distinctly  traced  to  an  old  gonorrbica,  which  has  long  since 
passed  away  leaving  no  other  vestiges  behind  it.  The  deposits 
found  in  the  urine  of  persons  subject  to  nocturnal  emissions 
have  very  much  the  same  appearance  to  the  naked  eye. 

It  is  well  to  be  aware  of  the  nature  of  this  deposit.  Youths 
principally,  Imt  older  men  not  unfrefiuently,  olj.serve  for  them- 
selves the  presence  in  their  urine  of  the  strings  and  Hakes  just 
described ;  and  they  are  liable  to  become  subject  to  hypochon- 
driacal fears  and  anxiety  respecting  them.  Such  individuals 
are  comnioa  victims  of  unprincipled  empirics.  I  was  recently 
consulted  by  a  gentleman  who  paid  very  large  sums  to  a  quack 
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who  had  persuaded  him  that  the  flaky  shreds  in  his  uriiie^ 
the  iutiociious  veetiges  of  a  gonorrhii&a  contracted  iive  years 
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Otftt  Ami  talM  f*p^tbelkl  cidU,  found  in  Otn  thteady  Ami  fiakj  dep'H»it  of  the  urine  of  ft  mau 
who  hull  ffirtnerly  iufT^rcd  from  goaurrbu-'o. 
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preriously — were  of  a  dangerous  nature,  and  required  active 
and  long-continued  treiitnient.  It  is  not  a  trifling  matter  to  be 
able  to  allay  the  alarm  of  such  patients,  and  to  convince  them 
that  the  suliject  of  their  anxiety  is  wholly  iiniiui>ortant. 

Id  females,  epithelial  sedijitents  are  both  connnon  and  abun- 
dant. From  the  simple  short  urethra  the  urine  receives  little 
or  nothing;  but  the  vaginal  membrane  is  throughout  invested 
with  a  lining  of  pavement-epithelium,  the  elemcDts  of  which  are 
detached  with  facility  and  in  great  quantity,  giving  rise  to  an 
ubiindant  anior(*hon.sdooking,  light,  clou«ly  deposit  in  the  urine. 
When  examined  microscopically  this  tlei»osit  is  found  composed 
of  large  flat  cells  resembling  the  epitbelia  of  the  mouth  (Fig* 
21)w  The  cells  either  lie  discrete-^  or  united  liy  their  borders 
into  patches  of  rude  mosaic* 

A  deposit  of  this  character  is  found  only  in  the  urine  of 
females,  and  comparatively  few  are  wholly  exempt  from  it.  In 
the  subjects  o£  vaginal  leucorr]i<T?a  it  is  always  abundant;  but 
it  is  also  present  frequently,  and  in  quantity,  where  there  ie 
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no  appreciable  disorder  of  the  genital  passages.  Even  young 
(female)  children  may  have  a  sedimentary  urine  from  this  cause, 
especially  those  of  a  strumous  habit. 


Fio.  21. 


Vaginal  epithelium  in  the  urine. 

The  epithelium  of  the  bladder,  ureter  and  pelvis  of  the  kidney 
finds  its  way  into  the  urine  of  both  sexes  in  cases  of  vesical  cal- 
culus, renal  calculus,  and  pyelitis  from  any  cause.  The  epithe- 
lium which  lines  these  parts  is  of  a  transitional  character,  and 
presents  a  great  variety  of  forms — cylindrical,  spindle-shaped, 
caudate,  oval,  spheroidal  and  irregular  (Fig.  22).  It  cannot  fail 
to  be  noticed  how  like  some  of  these  cells  are  to  cancer-cells :  so 
like  indeed  that  the  recognition  of  cancer-cells  (as  such)  in  the 
urine  becomes  a  matter  of  very  great  uncertainty.  In  cases  of 
suspected  pyelitis  the  existence  of  cells  of  this  class  in  the  urine 
greatly  fortifies  the  diagnosis.  (See  Pyelitis.) 


III.— RENAL   EPITHELIUM    AND  CASTS   OF   TUBES:    THE   DEPOSITS 
ASSOCIATED   WITH   ALBUMINURIA. 

As  renal  epithelium,  and  casts  of  the  uriniferous  tubes,  are 
commonly  found  together,  it  will  be  convenient  to  consider  them 
in  conjunction. 
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The  uriniferons  tube^  are  liiied  witli  a  single  layer  of  spher- 
oidal epitlieliuni.     The  cells  of  this  layer  in  tlie  corticul  part 


Fig.  22. 


Va 


^  ^ 


I 


EpithHUI  ci'lU  from  the  tiladder,  ureU.T,  jm<l  fjclvl*  of  the  kidney. 

of  the  kidney  eoosist,  in  the  liealthy  fitote,  of  a  round  or  slightly 
oval  nucleus  having  a  Jelieate,  regular  outline,  i-esenihling 
closelyt  hoth  in  size  and  aspect  (except  in  not  being  bit?ancave), 
tbe  red  corpuscle  of  the  hlood  ;  around  this  nucleus  is  aggre- 
gated a  quantity  of  soHd,  yet  friahle,  faintly  granular  puhstance 
(Fig,  23  a  t/),  A  distinct  eelbwafl  is  u^sually  undei'stood  to  exist 
around  each  nucleated  mass ;  hut  my  own  observations  tend  to 
supfiort  the  view  of  Dr.  Healc  that,  in  the  convoluted  tnl>es,  a 
distinct  cell-wall  can  only  ocL-asionally  be  seeiu  When  the  cut 
eurface  of  a  healthy  kidney  is  scraped,  the  nucleated  masses  are 
freely  separated  from  earh  other.  Tbe  nucleus  itself  is  then 
seen  to  he  exceedingly  uniform  in  size  and  shajK? ;  but  the  granu- 
lar matter  surrounding  it  is  very  irregular.  .Sometimes  the 
nu*'leus  is  quite  free ;  more  commonly  it  is  imbeihled  in  granular 
iiiatter.  Sometimes  this  latter  Ibrnis  a  spberoichil  mass,  with  a 
more  or  less  distinct  cell-wall ;  sonietimeK  the  gninnlar  rnas3 
looks  as  if  partly  broken  ofi*;  or  there  remains  only  a  small 
quaiitity  of  it  adhering  to  tbe  nueloiis.  Tn  the  straight  tubes 
the  cell-wall  is  always  distinct  enough,  and  the  cells  are  ilatter, 
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SO  that  the  available  bore  of  the  tubes  is  larger  in  the  pyramidal 
than  in  the  cortical  portions.  When  there  is  rapid  proliferation 
of  the  epitheliunn  of  the  uriniferous  tubes— (as  in  the  larsre  white 
or  mottled  kidney)  the  nucleus  is  frequently  seen  cleft  into  two 
or  three  nucleoli,  and  the  cell  puts  on  the  appearance  of  a^pus 
corpuscle. 

Fio.  23. 


Renal  epithcliuin.    a  a.  Natural  appearance;  b.  Atrophied  and  disintegrated  renal  cella; 
r.  Renal  cella  in  a  state  of  fatty  degeneration. 

The  epithelial  lining  of  the  uriniferous  tubes  is  liable  to  be 
separated  from  the  basement  membrane,  in  certain  diseased  con- 
ditions, and  discharged  with  the  urine.  Coagulable  matter  is 
also  liable  to  be  poured  into  the  uriniferous  tubes,  and  having 
solidifiefl  there  is  afterwards  washed  out  by  the  stream  of  urine, 
and  appears  therein  as  casts  or  moulds  of  the  tubes. 

The  epithelium  and  casts  thus  discharged  present  a  number 
of  moditications  of  form  and  aggregation  which  serve  to  indicate 
and  distinguish  particular  states  of  disease  in  the  kidneys. 

Renal  epithelium,  forming  a  urinary  deposit,  occurs  usually 
in  scattered  patches ;  but  in  the  acute  form  of  Bright's  disease 
the  epithelium  is  detached  in  coherent  pieces  w^hich  constitute 
casts  of  the  entire  lumen  of  the  tubes.  These  are  "the  epithe- 
lial casts"  to  be  pi-eseiitly  mentioned.  The  cells  never  perhaps 
preserve  perfectly  their  normal  form.    The  most  common  change 
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is  a  greater  or  less  disintegration  or  breaking  up  of  the  cells  into 
amorphous  granular  matter,  which  readily  takeR  place  from  the 
al^seiice  or  extreme  tenuity  of  the  cell-wall.  The  cells  also  he- 
come  atrophied  (Fig.  23  A) ;  and  not  unfreijuently  degenerated 
into  fatty  corpuscles  (<')  which  are  signitieant  of  changes  in  the 
kidney  of  moat  serious  nature. 

Casts  of  the  uriaiferous  tubes  present  the  following  varieties  •. 

1.  Epithelifd  casts  (Fig.  24  a  ^i^— These  consist  of  a  cylinder 
of  eoagiilable  niatter,  studdeii  over  with  epithelial  cetk  which 
adhere  thereto  and  are  partly  imbedded  therein. 


Fin.  24. 
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2-  Opaque,  grtrnidar  casts  (Fig.  24  h  h). — These  have  a  dark 
coarsely  granular  apf>earance,  and  are  generally  of  medium  size 
(,Jln  of  an  inch  in  diameter). 

3.  Transpannt  or  wtuy  casts  (Fig.  25\^These  are  clear, 
glassy,  fihrinons  cylinders,  sometimes  so  transparent  as  to  he  in- 
%nsihle  until  tinted  artiticiidfy  by  means  of  itxline  or  a  sohition 
of  magenta  ;  sometimes  faint  markings  map  their  surface,  or 
they  show  a  faint  molecular  comiw^sition.  They  present  extreme 
ditlerencee  of  diameter;  the  smallest  are  not  more  than  the 
bre^ultb  of  a  blood-corpuscle  (a  a) ;  the  largest  are  ^  I  ^  of  an  inch, 
or  more,  in  breadth  (//Ac);  others  again  are  medium  bized. 
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4.  Fatty  casts  (Fig.  26  a  a).— Sometimes  a  transparent  cast  is 
studded  with  tolerable  uniformity  with  minute  oil  particles; 
more  commonly  the  oil}'  particles  are  irregularly  distributed  iu 
and  on  such  a  cast ;  sometimes  again  they  are  collected  into  dark 
botryoidal  masses — apparently  the  result  of  the  breaking-up  of 
an  adherent  cell  which  has  undergone  fatty  degeneration. 


Fig.  25. 


Waxy  cast^.  a  a.  From  the  uriue  of  a  man  with  chronic  Bright's  disease  of  eight  months*  dura- 
tion (urine  bloody,  intensely  albuminous,  an&<(arca,  dying  from  pneumonia);  6  6.  From  a  case 
of  chronic  Bright's  disease  (large  white  kidney);  c.  From  a  case  of  chronic  Bright's  disease 
(contracted  kidney  with  fatty  degeneration). 

5.  Blood  Casts  (Fig.  26  h  i\ — Sometimes  these  are  exceedingly 
beautiful  objects,  being  perfect  cylinders  composed  of  delicate 
circles  placed  in  apposition ;  more  generally  a  fibrinous  east  is 
studded  irregularly  with  blood-corpuscles,  some  perfect,  and 
some  withered  and  contorted ;  sometimes  the  cast  seems  com- 
posed of  blood-disks  crushed  or  compressed  into  a  cylindrical 
mould  (e.) 

6.  Pas  Casts. — Dr.  G.  Johnson  has  described  and  figured 
moulds  or  casts  of  the  uriniferous  tubes  composed  of  pus-corpus- 
cles, [n  two  such  cases,  examined  post  mortem,  he  found  multiple 
abscesses  in  the  kidneys.  In  a  case  examined  by  myself,  where 
both  kidneys  were  riddled  with  myriads  of  secondary  abscesses, 
the  urine  found  in  the  bladder  after  death  contained  no  recog- 
nizable tube-casts;  the  observation  was,  however,  an  imperfect 
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one,  owing  to  commencing  animoniacal  decomposition  of  the 
urine,  whicli  may  have  caused  disintegration  of  miv  pre-existing 
custa 


Fig.  26. 
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a  c  Fitty  cii«t«;  ft  6.  Bloud  eiuitJt ;  d  4,  Free  falty  iii<>tecules. 


To  the  naked  eye  deposits  of  renal  epithelium  and  tu!>e-casts 
api>eur  amorphous:  tbey  are  often  \tvy  scanty,  and  resemble  a 
cloud  of  mucus:  sometimes  they  are  more  deude  and  form  a 
white  flour-like  sediment. 

Clinu-al  sujnijictiih*e  of  renal  epithdlimi  and  tulte-ca.^is, — The 
most  general  inference  from  the  presence  of  the.se  bodic!^  in  the 
urine,  is  the  existence  of  some  serious  disorder  in  the  kidneys. 
But  a  study  of  their  various  fonnts  and  afipearanccs  furjiishes 
still  further  information  of  great  weight  iji  the  diagnosis  and 
prognosis  of  the  different  stages,  iiiid  different  tyjies  of  reiutl 
disease.  This  subject  cannot,  however,  be  advantag^-'ou^:!y  con- 
sidered in  the  pn-st^nt  section,  Imt  will  take  its  place  more  ap- 
propriately in  the  chapters  on  1] right's  disease  and  congestion  of 
the  kidneys.  Tlic  following  general  remarks  may,  howuvt-r, 
find  room  here : 

1,  The  deposit  rnay,  and  generally  does  contain  a  mixture  of 
two  or  more  varieties  of  casts  and  cells, 

2.  ConeluRious  as  to  their  pathological  meaning  UiUst  be  de- 
duced from  the  prevailing  tyjies  rather  than  from  the  absence  or 
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presence  of  one  or  two  of  a  particular  character.  For  example, 
it  must  not  be  assumed  that  the  kidneys  are  in  a  state  of  hope- 
less fatty  degeneration,  or  even  commencing  to  undergo  that 
change,  because  one  or  two  cells,  or  one  or  two  casts  display  oil 
molecules. 

3.  It  is  necessary,  in  order  to  avoid  serious  errors,  to  examine 
specimens  of  urine  passed  on  two  or  three  separate  days. 

4.  Bearing  in  mind  these  precautions,  and  having  regard  to 
the  previous  history  of  the  case,  the  following  conclusions  are 
fjeneralbj  warranted,  (a.)  Epithelial  casts  and  blood-casts  indi- 
cate a  disease  of  recent  origin,  {k)  Transparent  large  waxy 
casts,  mixed  with  dark  granular  casts,  indicate  a  chronic  disease. 
(e.)  Epithelium  and  casts  containing  much  fat  indicate  fatty 
degeneration. 

IV. — FATTY   MATTER   IN   URINE. 

It  appears  highly  probable,  from  the  investigations  of  Dr. 
Schunck,  that  fatty  matter  is  contained  in  minute  quantities 
dissolved  in  normal  urine.  From  45  litres  of  healthy  urine  he 
obtained  0.14  gramme.  The  proceeding  he  adopted  was  to  filter 
successive  portions  of  urine  through  purified  animal  charcoal. 
The  charcoal  was  then  dried  and  treated  with  boiling  alcohol. 
B}'  repeated  evaporations  of  alcoholic  solutions  he  obtained  a 
quantity  of  white  solid  crystalline  fat,  which  he  considered  to 
l)e  a  mixture  of  stearic  and  palmitic  acids.^ 

Pathologically  fatty  matter  appears  in  urine  under  a  variety 
of  circumstances. 

1.  In  the  preceding  section  it  has  been  stated  that  tube-casts 
and  renal  epithelium  (sometimes  vaginal  epithelium  also)  are 
liable  to  undergo  fatty  degeneration,  and  oih'  particles  then  ap- 
pear in  the  urine,  either  inclosed  in  the  altered  cells  or  lying 
free. 

2.  In  the  condition  called  chylous  urine,  free  fat  is  discharged 
in  great  quantity,  either  in  the  form  of  globules  visible  under 
the  microscope,  or  more  commonly  divided  into  molecules  so 


1  On  a  CrystaUine  Fatty  Acid  from  Human  Urine,  by  E.  Schunck.     Proc. 
lioy.  Soc,  1807. 
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gmall   that  they  appear  only  as  gnnnilar  paitielew  under  the 
highest  niagnifying  jK>wcrs.     (See  Chvlpus  Urine.) 

3.  Tlie  iliseharge  of  fjimritities  of  tltiid  fai  l>j  the  kidneys  is 
a  phenoTiienoii  so  extraordinary  and  line xijee ted,  that  \U  oeciir- 
rence  has  heen  douhted.  But  there  appear  to  be  a  few  well- 
authenticated  instiineea  My  colleague,  Mr.  Turner,  inforniB  me 
that  such  an  instance  fell  nnder  his  own  notice.  The  patient 
was  taking  eod-liver  oil,  and  eaeli  day  there  was  a  discharge  of 
yellow  oil  witli  tlie  urine.  Two  exainpleH  have  also  been  brouglit 
forward  hy  Dr.  C,  Mettcnhciuier :  one  waft  a  uiun  with  cancer 
of  the  hing8,  who  wae  taking  daily  a  tabtespoonful  of  cod-liver 
oil :  the  second  was  a  woman  convalescent  from  acute  nephritis, 
who  was  taking  the  eniulsio  cannabtna,^  Dr.  IJenderson,  like- 
wise, de:3cribe8  three  cases  of  lieart  disease,  in  whicli  oil  globules 
appeared  on  two  or  three  occasions  in  the  urine.  (Brit,  Med. 
Jonrn.,  1858.) 

4.  Concretions  containing  fatty  matter  have  been  encountered 
in  the  urinary  bladder.     (8ee  Urostealitu,) 

5.  Chof€i<ierhK — Dr.  liealc  has  shown  that  the  oily  particles  so 
frequently  seen  in  the  nriuary  deprwits  of  chronic  Bright's  dis- 
ease contain  cholesterin  in  a  disaolved  state,  but  siKvntaneous 
def»osits  of  eholer^teriu  er\'stiils  af>pear  to  be  of  extreme  rarity. 
The  following  case  is  the  only  example  which  has  fallen  under 
my  observation: 

^m^  T.  M.,  a't.  ^^1,  a  pale  but  not  unhtnlth^-lookitig  mecimnic,  called  on 
^e  Sepleraber  2Hlh,  187 1.  He  stated  tlmt  fftr  tliree  years  he  liad  been 
%tirtering  from  frequent  liieiiuiLtu  in,  uitli  \\n\i\  and  achin^if  in  the  site 
of  the  lelt  kidney.  The  .synJiitonis  t'onvsponded  clrist'ly  with  those 
of  a  cfisc  of  left  renal  rnlcnins.  Carefiit  ami  reiieatt^d  exaniiuution  t>J 
tlie  li>ins  yielded  nr>  physical  siigns;  the  |>atknit  bad  never  voiderl  any 
fiione  or  jml[nible  «fravel»  Init  lie  oAeii  voided,  with  t-onsiderable  wutfer- 
iwg,  cylindrical  wormdike  liodies,  composed  of  fibrin,  which  I  jtidged 
to  lie  casts  cd'  the  meter. 

At  my  request,  he  voided  uriue  hito  a  clean  glass.  The  speciuien 
rus  very  bloody.  Under  the  nueroscfqie,  even  he  tore  the  <leposit  had 
ittled,  1   discovered   nunieroua  plates  of  tdicdesterin*     Tlieae  were 


*  C.  Mottenheimrr^Arebiv  d*  V**mn,  Bd  i,  y\,  374.  8t^c  alao  A.  G.  Long*a 
Dorpttl  The^i?,  Do  nJipu  in  unnn  et  rt'ijihus,  &c.  ( 18-32  )  TherH  is  no  doubt  tlijit 
G*ti  ami  di»g*,  fed  vrilh  an  e)?cc^flsive  quuiitlty  of  fatf  excrete  oiljr  nihtter  m  tx)n- 
fidcr«l>U  prupyrtion  whti  the  urine,  tic  ms  to  yitild  globules  vi*tihle  wlili  the  micro- 
•<rQp6. 
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mingled  with  large  numbers  of  the  so-called  "  granular  corpuscles,'' 
and  aggregations  of  oily  particles  of  various  sizes  and  sha|)es,  to- 
gether with  free   fatty  molecules  (see 'Fig.  27).     Blood-corpuscles 


Fio.  27. 


Cholestcrin  crystals  and  fatty  aggregations  and  molecules  spontaneously  deposited  In  the  urine  in 

the  case  of  T.  M. 


were  of  course  abundant;  and  these  were  mixed  with  transitional 
epithelial  cells — cylindrical  and  irregular — such  as  are  derived  from 
the  pelvis  of  the  kidney ;  but  no  pus-globules.  There  were  no  casts 
of  tubes,  and  the  proportion  of  albumen  did  not  exceed  that  which 
might  be  accounted  for  by  the  blood.  The  general  health  was  re- 
markably good,  and  the  general  complexion  of  the  case  bore  no  re- 
semblance to  any  type  of  Bright's  disease.  A  week  later  the  patient 
called  on  me  again,  and  brought  a  specimen  of  the  urine  which  he 
had  voided  on  the  morning  of  the  same  day.  It  had  a  similar  ap- 
pearance to  the  one  just  described,  but  it  contained  much  less  blood, 
it  contained  large  quantities  of  granular  corpuscles  and  free  oily 
molecules,  but  onl^^  a  few  cholesteriu  crystals.  He  again  voided  urine 
in  my  presence,  and  in  this  cholesteriu  crystals  were  found  in  con- 
siderable numbers.  In  other  respects  it  resembled  the  preceding 
specimens.  This  man  continued  under  my  observation  for  several 
weeks,  and  the  urine  invariably  exhibited  the  same  objects  under  the 
microscope.  I  was  not  able  to  satisfy  myself  as  to  the  cause  of  these 
peculiar  appearances.  I  suspected  the  existence  either  of  a  hydatid 
cyst  opening  into  the  pelvis  of  the  kidnej',  or  commencing  general 
cystic  degeneration  of  the  organ  ;  but  I  could  not  discover  any  echi- 
nococci  booklets  in  the  urine,  nor  any  physical  signs  of  renal  tumor. 
When  I  last  saw  this  man,  on  January  3d,  1872,  very  marked  im- 
provement had  taken  place  under  the  use  of  the  Liq.  ferr.  pernit. 
The  blood  in  the  urine  had,  for  six  weeks,  been  reduced  to  a  trace, 
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but  there  still  existed  in  the  deposit  numerniis  crystals  of  choleaterin, 
and  abundance  of  the  Aitty  and  grtinulnr  part  tries. 


The  only  ease  hitherto  recorded  at  all  comparable  with  the 
above,  so  far  as  I  kuow,  is  one  deBrribed  hy  Dr.  Marehison, 
The  patient  was  a  man  of  tifty-four,  who,  for  tbiirteen  yoara^ 
had  i>a.ssed  large  quantities  of  pti^i  with  the  iirine.  When  he 
came  under  observation,  three  days  before  hia  death,  the  urine 
was  very  purulent,  and  contained  hirge  niaridjers  of  cholesterin 
crystals.  At  the  autopsy  the  right  ureter  was  found  blocked  up, 
bat  not  entirely,  by  a  calculus.  The  kidney  was  wholiy  con- 
verted into  a  large  (pyonephrntic)  cvt^t,  containing  pii??  ricli  in 
cholesteriD  crystals.  The  left  kidney  was  alfio  converted  in 
the  same  way,  but  not  so  completely,  into  a  auppurating  sac 
through  the  blocking  up  of  its  pel%is  with  a  large  branching 
atone.  The  pus  in  the  left  kidney  did  not  contain  cholesterin 
crystals.* 

d,  Kiesteine.-^Thh  is  a  name  given  by  Nauehe  to  a  peculiar 
pellicle  said  to  form  on  the  urine  of  pregiiant  women  when  left 
at  rest  for  a  few  days,  and  said  to  contain  fatty  and  caseous 
matter.  Much  has  been  written  on  the  nature  of  this  j>ellicle 
and  its  value  as  a  sign  of  pregnancy  :  but  the  accounts  are  so 
contradictory  tliat  no  safe  conclusions  can  be  drawn  from  them. 
I  have  carefully  looked  over  all  the  observations  hitherto  made 
on  the  subject,  and  am  inclined  to  believe  that  the  kie^^teine 
pellicle  is  nothing  more  nor  less  than  the  mould  fungus  which 
is  apt  to  grow  luxuriaytly  in  urines  containing  organic  matters. 
The  urines  of  pregnant  women  are  likely  to  form  a  iitting  nidus 
for  this  fungus  from  the  large  quantity  of  epithelial  de!>ris  wbieh 
they  generally  contain.  A  verj^  full  account  of  the  literature  of 
this  subject  is  given  in  ifoutgoniery's  ''Signs  and  Symptoms  of 
Pregnancy.''  A  paper  by  li.  ('.  Golding  in  the  British  Obstetric 
Recoi^i  for  1847-48,  and  another  by  Hicks  in  the  Lancet  for 
1859^  vol,  5i,  p.  281,  may  also  be  consulted.  The  question  de- 
serves to  be  re-examined;  but  tlie  investigation,  to  l>e  of  use, 
most  be  conducted  with  much  more  rigorous  exactness  than 
any  hitherto  published. 
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v.  — PUS    IN    URINE. 


Urine  containing  pus  is  turbid  and  milky  when  voided. 
After  standing  a  while,  it  deposits  a  dense  yellowish-white 
sediment.  Pus  presents  a  very  different  appearance,  according 
as  the  reaction  of  the  urine  is  acid  or  alkaline.  In  the  former 
case  the  deposit  is  loose,  and  the  corpuscles  discrete ;  but  if  the 
urine  be  alkaline,  as  it  often  is,  from  ammoniacal  decomposition, 
the  pus  coheres  into  a  viscid  tenacious  mass,  which  can  be  drawn 
out  into  long  tough  strings.  This  latter  appearance  is  diagnostic 
of  pus. 

MicrO'ohemical  characters. — Pus  possesses  an  analogous  con- 
stitution to  blood,  and  is  composed  of  cellular  particles  floating 
in  a  liquor  puris.  Liquor  puris,  like  liquor  sanguinis,  is  an  albu- 
minous saline  fluid;  therefore  purulent  urine  necessarily  con- 
tains more  or  less  albumen — the  quantity  varying,  according 
to  the  proportion  of  pus  present,  from  a  trace  too  slight  for 
detection  by  ordinary  reagents,  to  a  considerable  impregnation. 
It  is  sometimes  a  point  of  importance,  and  always  of  consider- 
able nicety,  to  decide  whether  the  quantity  of  albumen  in  a 
purulent  urine  is  no  more  than  can  be  accounted  for  by  the  pus 
present,  or  whether  some  of  it  is  not  due  to  renal  disease. 
Such  a  question  occasionally  arises  in  cases  of  vesical  calculi 
accompanied  with  catarrh  of  the  bladder— most  surgeons  hold- 
ing that  the  coexistence  of  renal  degeneration  constitutes  a  bar 
to  operation.  Usually,  purulent  urines  become  merely  hazy 
with  nitric  acid  ;  and  the  quantity  of  pus  must  be  very  great 
indeed  to  account  for  a  large  deposit  of  albumen.  Important 
assistance  in  doubtful  cases  is  to  be  obtained  by  a  diligent  search 
for  tube-casts  in  the  freshly  voided  urine. 

The  chemical  test  for  pus  is  the  conversion  of  it  into  a  viscid 
mass  by  the  addition  of  Liq.  ix)tassie  or  Liq.  ammonia?. 

The  pus-corpuscle  is  a  spherical  cell,  about  one-third  larger 
than  a  red  blood-disk.  Examined  without  reagents,  it  appears 
opaque,  granular  on  the  .surface,  and  yellowish  (Fig.  28,  a). 
The  denser  the  urine  the  smaller  and  more  crumpled  becomes 
the  pus-corpuscle ;  whereas,  the  addition  of  water  expands  and 
clears  it — sometimes  bringing  into  view  the  nucleus.  This  effect 
is  brought  about  much  more  quickly  and  powerfully  by  a  drop 
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of  acetic  acid,  hisinuatai  betieatb  the  covering  glass.  The 
nucleus  thus  displayed  is  found  to  be  cleft  into  two,  three,  and 
sometimes  four  nueleoli  (//).  If  the  acid  be  added  in  excess,  the 
cell-wall  aiid  eonteuts  disappear  altogetlier,  and  the  cleft  uuelei 
float  free  in  the  fluid. 


Fig.  28. 
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Pui^lubiilea.    a.  Without  rengeuta ;  A.  After  the  ncyitiun  of  acHic  acid. 


Clinmd  mgnifieance, — The  importance  of  pus  in  urine  dei:j€nds 
on  its  source  and  quantity.  Suppuration  may  take  place  in  any 
part  of  the  genito-nrinary  passages,  or  absi'esses  of  adjacent 
ports  may  burst  into  these  and  cause  pas  to  appear  in  the  urine. 
It  18  therefore  always  desirable  to  decide  the  anatoinieal  source 

^of  the  pus*  This  is  not  always  eas^^ ,  and  sometimes  it  is  imjios- 
rible.  The  following  are  the  points  to  be  held  in  view  in  such 
9sa  inquiry: 
When  pus  is  derived  from  the  urethra  (as  in  gonorrlni^a)  a 
drop  or  two  may  be  squeezed  from  the  meatus  urinarius  by  com- 
preesing  the  peuis.  Gouorrba'a  is  the*  commonest  cause  of  pus 
■    in  the  urine  of  men.     The  quantity  is  always  small,  and  the 

general  projierties  of  the  urine  are  not  affected  thereby. 

_         In  women  the  most  common  cause  of  slight  ailmixtures  of 

I    pus  with  the  urine  is  leucorrhtea,  which  betrays  itself  by  the 

^Lfioexistence  of  abundance  of  pavemeut-epithelinnu 

^"       Pus  from  the  bhidder  has  a  more  serious  significance,  as 

indicating  the   existence  of  cystitis.     Usually  there   is   little 

difficulty  in  tracing  this  to  its  right  source  by  the  local  synqj- 

toms.     In  severe  cases,  the  excessively  frequent  micturition,  the 

ammoniacal  state  of  the  urine  when  voided j  and  the  s^ieedy 
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gelatinization  of  the  pus  into  a  viscid  mass,  leave  no  doubt  on 
the  mind  of  the  practitioner.  But  when  the  cystitis  is  slight 
and  of.  old  standing,  there  is  more  difficulty,  as  the  urine  may 
retain  its  acidity,  and  micturition  may  not  be  very  frequent. 
The  presence  of  stone  in  the  bladder,  an  enlarged  prostate,  the 
history  of  a  past  lithotomy,  or  of  an  old  stricture,  generally 
gives  a  key  to  the  source  of  the  pus. 

Suppuration  in  the  pelvis  of  the  kidney  (pyelitis)  is  generally 
indicated  by  direct  signs  of  irritation  in  the  loins.  When  these 
are  absent,  reliance  must  be  placed  on  finding,  with  the  pus, 
epithelial  elements  of  transitional  character  (see  Fig.  22),  an  acid 
reaction  of  the  urine,  and  absence  of  signs  pointing  to  the  bladder 
and  urethra. 

The  bursting  of  an  abscess  into  the  urinary  passages  is  usually 
signalized  by  a  sudden  irruption  of  a  large  quantity  of  pus 
into  the  urine.  Perineal  abscesses  opening  into  the  urethra  can 
scarcely  be  overlooked ;  but  perivesical  and  perirenal  abscesses 
are  more  difficult  to  diagnosticate. 

Purulent  urine,  from  suppuration  in  the  kidney,  will  come 
under  consideration  in  future  pages.  (See  Suppuration  in  the 
Kidneys,  Pyonephrosis.) 


VI. — BLOOD    IN   urine — HJ5MATURIA. 

An  admixture  of  blood  with  the  urine  is  readily  recognized 
by  the  color  which  it  imparts  to  the  secretion,  unless  the  quan- 
tity be  very  small.  If  the  blood  is  derived  from  the  kidneys  it 
is  diffused  equally  through  the  urine,  communicating  to  it  a 
reddish  or  peculiar  smoky  tint,  and  after  standing  awhile  a 
chocolate-colored  grumous  deposit  subsides.  But  when  the 
blood  is  derived  from  some  part  of  the  urinary  tract  below  the 
kidneys — ureters,  bladder,  or  urethra — the  color  imparted  to 
the  urine  is  pinkish  or  vermilion,  and  frequently  distinct  clots 
are  found  in  the  deposit. 

The  microscope  is  the  surest  means  of  discovering  blood  in 
urine ;  nevertheless  the  corpuscles  may  disappear  very  speedily 
if  the  urine  be  of  very  low  specific  gravity,  or  ammoniacal.  In 
acid  urine  of  moderate  density  (1020-25)  the  corpuscles  remain 
visible  and  preserve  their  form  for  several  days. 
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They  do  not  ruu  into  rouleaux  in  the  urine,  as  they  do  wlieu 
drawn  directly  from  the  bloodvessels,  but  staud  discrete  and 
separate*  In  dilute  uriue  the  corpuscles  expnnd  somewhat  from 
imbibition,  and  afijieur  under  the  microscope  as  pule  circles  with 
sharp  delicate  outlines,  and  without  any  appearance  of  cell-eou- 
tent8  (see  Fig.  20  a\     If  the  urine  he  more  concentrated,  they 
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preserve  more  nearly  their  normal  biconcave  contour,  and  appear 
emaller  and  more  deei*ly  shaded  (h).  Sometimes  they  shrink 
and  crumple  and  become  misshapeu  in  various  ways  {t' d). 

The  marks  by  which  blood-corpuscles  are  distinguished  from 
other  cells  found  in  urine,  are,  the  extreme  fenuity  of  their  out- 
line,  the  absence  of  visible  celbeontenis,  and  es|»ecially  of  a  nu- 
cleus, and  their  feeble  refractive  power.  When  the  biconcave 
form  is  preserved,  this  of  course  is  diagnostic.  Blood-disks  are 
liable  to  becoufouiided  with  confervoid  sporules,  with  the  iikinute 
discoid  forms  of  oxalate  of  time,  and  with  the  nuclei  of  renal 
epitheliuiiK  F>om  the  first  they  are  distinguished  by  the  ab- 
sence of  a  nucleiis,  which  can,  with  a  good  glass,  always  be 
detected  in  the  sporules,  Sporules  also  generally  are  somewhat 
ovaU  often  elongated,  ami  show  signs  of  budding.  The  discoid 
crystals  of  oxalate  of  lime  are  distinguished  bj'  the  existence  of 
intermediate  forms  wiiicli  connect  them  with  dundj-bells*    Renal 
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nuclei  are  distinguished  by  their  strong  refraction,  by  being 
strongly  tinted  by  magenta/  and  usually  they  are  sarroanded 
by  some  portion  of  the  material  which  originally  invested  them.* 
Urine  containing  blood  is  of  necessity  always  more  or  less 
albuminous.  The  quantity  may  be  so  great  that  the  urine  looks 
like  pure  blood,  and  coagulates  spontaneously,  or  so  small  that 
the  microscope  is  required  to  detect  it.  The  hemorrhage  may 
arise  from  a  great  variety  of  causes,  which  may  be  classified  as 
follows : 

1 .  Local  lesions. — External  injury,  violent  exercise,  calculous 

concretions,  ulcers,  abscesses,  cancer,  tubercle,  parasites, 
active  or  passive  congestion,  Bright's  disease. 

2.  Syinplomatic. — In  purpura,  scurvy,  eruptive   and  con- 

tinued fevers,  intermittent  fever,  cholera,  &c.,  mental 
emotion. 

3.  Supplementary  or   vicarious, — To  menstruation,  haemor- 

rhoids, asthma. 
Cases  also  occur  which  are  not  referable  to  any  of  these  cate- 
gories, of  which  the  origin  is  extremely  obscure.^ 

1.  Hctniaturia  from  loeal  lesions. — This  division  includes  by  far 
the  largest  numl)er  of  cases.  A  point  of  great  importance  is 
to  ascertain  the  exact  source  of  the  blood.  This  is  not  as  a  rule 
difficult. 

Hemorrhage  from  the  substance  of  the  kidney  is  recognized  by 
the  existence  of  tube-casts  in  the  deposit.  By  far  the  most  com- 
mon cause  of  this  variety  of  htematuria  is  some  form  of  Bright's 
disease  or  its  allies  (congestion,  &c).  In  falls  and  blows  on  the 
loins,  or  any  injuries  supposed  to  implicate  the  kidneys,  the  oc- 
currence of  casts  in  the  urine  furnishes  a  valuable  diagnostic 
sign.  In  the  following  remarkable  case  of  laceration  of  the 
kidney  from  a  fall,  the  condition  of  the  urine  was  accurately 
noted  from  the  time  of  the  accident  till  death. 


1  See  ft  paper  by  the  author,  •*  On  the  effects  of  Magenta  and  Tannin  on  tho 
Blood-Corpupcles,"  in  the  Proceedings  of  the  Royal  Society  for  1808. 

«  Tho  coloring  matter  of  the  blood  in  urine  may  also  bo  detected — oven  in  the 
minutest  quuntitios — by  the  spectroscope.     Neub.  &  Vogol,  5th  ed.,  p.  108. 

5  It  may  bo  necessary  to  remind  students  that  in  females  tho  urino  is  generftUy 
bloody  during  the  menstrual  flow  ;  it  may  uUo  become  so  at  any  time  if  there  be 
uterine  and  vaginal  hemorrhage. 
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E»  Da  vies,  a  hrieklayer,  aji^otl  .^fi,  was  brought  into  the  Manchester 
Itifiriiiarv  at  8  p.m.,  an  Aprif  27,  t8r>3^  in  a  state  of  complete  insensi- 
bilitv,  with  gas  pi  no;  respiration,  apparently  dying;.  In  the  conrse  of 
two  honrs  he  rerovered  ronfiifioiisness,  and  answere<l  quest  ions  ira- 
perfeetl} \  in  a  half-drnnkcn  Tniuint'r.  It  appeareil  tlrat  he  went  to  his 
work  in  the  afternoon  intoxicnted,  nnd  tliat  lie  had  fallen  a  heiiijhl  of 
seven  stories.  There  was  a  eonipnnnd  fraeture  of  the  skull,  and  the 
legs  were  severely  contused  and  laceiated.  From  the  time  I  hat  he 
recovered  speech  the  |>atient  continued  to  talk  in  a  curiously  iuco- 
Uerent  manner,  as  if  he  were  drunk — except  that  the  proniinciatiou 
of  words  was  unaffected. 

No  urine  was  passed  on  the  day  of  the  accident;  but  on  the  day 
foUowinor  almnt  ei^^ht  ounces  were  withdrawn  by  catheter.  The  urine 
was  excessively  bloody,  dark  chocolate-colored,  and  highly  albumi- 
nous. 

Ou  the  third  day  (April  20)  the  patient  was  in  the  same  state.  No 
nrine  was  passed  spontaneously  ;  at  H  p.m.  about  an  otnice  was  with- 
drawn by  catheter;  it  was  of  the  same  character  as  before,  Init  less 
bloody,  and  less  albuminous,  ihi  the  moruiufj:  of  the  fourth  day  I 
found  the  patieut  hrcjithing  ra|)idly,  with  a  (piick  small  pulse;  the 
tongue  was  moist;  there  was  Li:rcat  thirst — ^n*^*  at'P^'^t*^  i  the  liowels 
bad  been  o|)encd  several  times  by  medicine.  At  1*  i*.M  of  the  same  I 
again  visited  the  ward.  No  urine  had  lieen  voided,  and  the  bladder 
was  not  distended.  The  general  condition  was  evidently  worse  ;  the 
delirium  was  constant,  autl  he  swore  awfnily  when  his  legs  were 
touched. 

At  ncKru  on  the  fifth  day  the  patient  was  much  weaker;  the  breatli- 
ing  was  iiitennpted ;  lie  muttered  ineoherencies  unceasingly;  and 
waved  his  hantls  as  if  he  saw  Bt'*^^"*^^''^'^  "^  tl*^  »ii* ;  he  picked  and  tore 
the  bed-clothes ;  he  had  torn  three  sheets  to  ribbons,  and  bud  torn 
the  oounterpane.  He  did  this  ipiietly,  wiihcHit  violence,  and  without 
uttemptiug  to  get  out  of  WfL  When  asked  tpiestious  he  answi'red 
quite  at  ranilom ;  the  tongue  was  diy  and  red  ;  pnlse  almost  imf>er- 
ceptible.  No  urine  hail  been  passed  w[iontanconsly  tliis  day,  nor  the 
day  before.  The  house-surgeon  introduced  a  cath*  U'r,  and  succeeded, 
hy  conipressiug  the  abdomen,  iu  witlul rawing  al»out  two  ounces  of  a 
yellowish  urine,  with  small,  <lark,  chocolute-colored  granules  floating 
in  it.  About  au  hour  after,  the  patient  died  quietly,  without  coma  or 
convulsions. 

Ihu'ing  the  five  days  that  the  patient  survived,  no  urine  was  passed 
spontiincously  ;  but  eleven  ounces  were  withdrawn  by  catheter  at 
three  ditierent  times.  The  lirst  s[iecimen,  drawn  the  day  aller  the 
nt,  was  excessively  bloody  ;  tlie  secoml,  drawn  on  liie  third  day, 
uch  less  bloody;  the  third,  drawn  just  before  death,  contained 
no  liquid  blood,  and  had  a  yelhnv  color,  hut  it  deposited  a  consider- 
able sediment  of  cbocolate-colored  granules  which  consisted  of  in- 
durated clots  of  blood.  Although  this  last  si>eeimeu,  consisting  of 
only  two  ounces,  was  the  protluct  rif  forty  hours'  secretion,  its  specific 
gravity  was  only  Hiiri,  an<l  its  prc»portion  of  albumen  only  /^,,  The 
ni  i  c  rose  o  pc  e  x  and  u  a  l  i  o  n  o  f  the  1 1  e )  >os  its  r  c  v  e  a  I  e  ( I  t  h  e  c  x  i  st  c  nee  of  a  u 
immense  quantity  of  casts  of  the  urinifeious  tubes,  and  these  changed 
character  as  time  fiassed  over.     In  the  first  sitecimeu  the  casts  were 
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casts  were  also  fnnii(L  somo  of  them  BtiuU!<^d  with  cpitbcHnm.  In  ibe 
aecond  ami  tbircl  wpet^iyiens  free  rotial  epithelium  (//,  /),  and  epilh<»- 
litHii  trnm  the  [lelvis  and  iu  fundi  hula  if/),  apj>eared  iu  great  abundrinee. 
The  ri.'ual  e[Htheliimi  was  dee[ily  hniwiied,  evidently  from  lifeniatine, 
bnt  was  otlierwbe  natural  Many  of  the  easts  bad  dumli-bells  im- 
bedded in  them. 

AulopH}/  farty-eight  hours  alter  deatli. — Lefl  parietal  bone  fractured* 
with  a  slight  depression.  Dura  inater  not  lueerated  ;  no  free  blood 
on  or  under  the  membrane:  bnt  there  was  an  ecchymotic  patch  ou  It 
as  iart^e  as  a  florin^  eorrespondiu;;  ti>  the  fiartnre.  There  was  no 
l»hjod  in  thearaehnoid  sjiaee;  hut  the  pia  nniter  was  injected  over  I  lie 
8pace  of  two  square  iuebes  iu  the  vieinity  of  the  fracture^  No  lymph 
wa*t  tlirovvu  out  oji  any  jiart,  nor  was  there  softening  or  other  ab- 
normal rtinditiou  of  any  p^irtiou  of  the  brain* 

AtKi<tnn^'th  There  was  no  external  sij^ra  tif  direct  violence  over  the 
loins;  all  tlie  abdominal  orphans,  exeept  the  kidneys,  were  uninjured 
and  healthy.     Le/i  kidney  weighed  ll|  oz,  j  it  was  nut  lacerated.    On 
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section  minute  granules  of  indurtitod  bluod  were  found  in  several  of 
the  HjfiiutHbula;  the  whole  gland  was  hypeneniic.  Riyht  lidnet/ 
weicrhed  *>i  oz.,  was  torn  in  two  places  on  its  prmteiior  asfiect.  The 
lacerations  ran  atros^^  soniewluit  crookedly,  from  the  outer  harder 
almo»»t  to  Uie  hiiuni;  they  were  nliout  an  inch  apart,  and  varied  in 
deptli  from  one  to  three*  and  even  frmr  lines.  They  were  eoniplctely 
ch>sed  by  a  wed^e-shaped  solid  clot  of  blood,  whieh  whs  very  Jirm, 
and^  where  in  contact  with  the  renal  Hubstance,  bleached.  'I'he  renal 
tissne  immediately  a<ljfieent  to  the  lacerations  appeared  perfectly 
natural — neither  injected  nut  soflened.  The  tunica  |>roprta  was,  of 
eonrsse,  torn  through  over  the  site  of  the  lacerations.  The  lacerations 
did  not  [tenetrate  in  any  part  to  the  infnndibula,  but  two  large,  firm 
blood-con cretio us— one  as  large  as  a  horse- beau,  and  the  other  as  large 
as  a  pea — lay  loose  in  the  pelvis,  and  several  smaller  ones  were  found 
in  the  iurnndibnla.  The  perirenal  adipose  tissue  was  deeply  stained 
with  blood  on  both  sides;  but  it  cmtained  neither  fluid  blood  nor 
clots.  The  peritoneum  was  not  penetrated  nor  iu flamed.  The  heart 
and  luftfjii  were  healthy. 

It  was  evident  that  the  direct  cause  of  death  in  this  ease  was  sup- 
pression of  urine — aided,  perhaps^  by  a  degree  of  delirium  tremens. 
The  reason,  probaltly,  why  no  signs  of  inflanittiation  were  ftmnd  in 
the  brain  and  peritoneum  was,  that  the  patient  never  really  rallied 
from  tlic  shock  of  the  accident;  and  that  reaction  never  proi»crly  took 
place.  The  desquamation  of  the  epithebuni  of  the  pelvis  and  infun- 
ditmla  niu^t  l>e  attributed  to  the  irritation  of  tiie  blood-concretions 
found  therein. 

TItcttiaturia  h  rarely  serious  from  its  quantity  in  any  fonu  of 
Brigbt*s  disease,  and  is  generally  quite  insignitlcant.  Far  more 
gerious  are  the  consequencea  of  the  coagulation  of  the  effused 
lib^od  in  tbe  iiriniferoiis  canals*  Tidess  tliese  plug;^  are  expelled 
Viy  the  pressure  of  the  urine  froni  behind,  tliey  peruiaueutly 
block  up  the  tubes  and  destroy  the  function  of  the  correspond- 
ing parts  of  the  ghnul.  Hence  any  heuiorrbage  from  the  8ub- 
fltauee  of  the  kidney,  however  it  rua}'  arise,  is  attended  with 
serioufl  hazard  that  tbe  foundations  of  a  fatal  reruil  degenera* 
tion  may  be  laid  thereby. 

Cancer  of  the  kidney  is  often  asgociated  with  profuse  and  re- 
peated ha?maturia;  the  diagnosis  rests  chiefly  ou  the  presence  of 
a  tumor  in  the  loins  (see  Cance.!  of  the  Kidnev.) 

In  tubercle,  abscess,  renal  embolism,  hydatids,  the  hcnnirrliage 
IB  Behlom  more  than  trifling.  In  active  congestion  of  the  kid- 
neys after  tiiking  turpentine  or  cantharides,  tbe  bleeding  in  some- 
timed  severe.  As  these  classes  of  cases  at^e  treated  separately 
in  subsequent  parts  of  this  work,  it  will  not  be  necessary  here 
to  go  into  further  details. 
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Pometimes  minute  calculous  concretions  are  fonned  within 
the  tubuli  uriniferi,  and  occasion  haematuria,  which  is  apt  to 
recur  again  and  again.     In  these  cases 
^'"'  ^^'  microscopic  calculi  of  uric  acid  or  oxalate 

of  lime  may  sometimes  be  discovered  by 
a  careful  examination  of  the  urinary  de- 
posit !8ee  Fig.  31).  Haematuria  from  this 
cause  may  be  unaccompanied  by  any  pain 
beyond  a  slight  aching  or  sense  of  fatigae 
in  the  loins.  Transparent  fibrinous  casts 
are  also  visible  in  these  cases,  speckled  all 
over  with  crystalline  molecules,  and  more 
acwI'JuTfl'brin^^^^^  albumcu  is  present  in  the  urine  than  cor- 

with  crystalline  molecules  of    rcspouds  with  thc  amouut  of  blood  voidcd. 

uric  acid,  in  a  case  of  recurrent  -.-t  i  n  ^t  >    •        i>   .i      i  .  t 

hieraaturia.  Hemorrhage  from  the  pelms  of  the  kid' 

vey  and  ureters  is  commonly  due  to  cal- 
culous concretions :  much  more  rarely  to  cancer,  tubercle,  and 
parasites.  When  the  blood  has  this  source  the  diagnosis  turns 
on  the  existence  of  symptoms  of  pyelitis,  nephritic  colic,  and 
the  passage  of  a  foreign  body  down  the  ureter.  Sometimes  the 
blood  coagulates  in  the  ureter,  and  long  vermicular  clots  may 
be  afterwards  recognized  in  the  urine.  The  passage  of  these 
clots  along  the  ureter  produces  precisely  the  same  symptoms  as 
a  calculus  passing  in  the  same  direction. 

Hemorrhage  from  the  llaJder  is  usually  recognized  by  symp- 
toms pointing  directly  to  that  organ,  namely,  excessively  fre- 
quent micturition,  pain  in  the  hypogastrium,  and  at  the  neck  of 
the  bladder,  &c.  Exploration  of  the  bladder  will  generally  reveal 
the  existence  of  calculi  or  fungoid  growth.  Varicose  enlarge- 
ment of  the  veins  of  the  mucous  membrane  and  acute  cj^stitis 
are  also  occasional  causes  of  vesical  hemorrhage. 

Urethral  hemorrhage  is  known  by  the  escape  of  blood  in  the 
intervals  of  micturition. 

Symptoiaath'.  Hematuria. — Purpura  haemorrhagica  is  occa- 
sionally marked  by  severe  hfematuria.  In  a  case  under  my  care 
some  years  ago,  there  occurred  first  violent  epistaxis  requiring 
plugging  of  the  nares ;  then  profuse  hfematuria  set  in ;  when 
this  subsided,  the  patient  rapidly  succumbed  to  intracranial 
hemorrhage.  Scurvy  is  more  rarely  attended  with  hsematuria. 
The  eruptive  and  continued  fevers,  cholera,  and  yellow  fever,  are 
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Bometinies  the  occasion  of  ha^matnria,  which  ib  generally  a  very 
unfavorable  symptom, 

ASapplemitiUfr}/  Ufrmatun'tL — Many  euriooFi exnmjilos have  heen 
fecorded  in  whi(*h  hrematuria  apjiearecl  to  he  sitpiift^fttrnfart/  to 
gome  natural  fuiictiori  or  t^ome  diseased  coudition.  Chopart'  re- 
lates a  ease  in  which  ha^niatnria  Biippleoiented  a  hannorrhoidal 
flux;  Latour*  adds  another.  The  latter  mentions  a  singular 
ease  of  spasmodic  asthma,  of  sneh  severity  and  persistence  that 
the  patient  had  not  been  able  to  lie  in  bed  for  eighteen  months, 
wliich  disappeared  suddenly  on  the  occurrence  of  hjipmaturia* 
Chopart  and  P.  Frank  relate  examples  in  which  the  menstrual 
flux  was  deviated  to  the  urinary  passages,  and  ap^K^ared  under 
the  form  of  a  fieriodical  hiematoria.'' 

The  endemic  hamuituria  of  Maoritiui^,  Brazils^  Cape  of  Good 
Hope,  Egypt,  and  some  other  liot  countries,  which  has  hitherto 
BO  greatly  puzzled  pathologists,  seems  at  length  to  have  found 
its  explanation  in  the  presence  of  a  minute  parasite  which  in- 
fests the  mucous  membrane  of  the  pelvis  of  the  kidney  and  the 
bladder.  The  researches  of  (triesinger,  Hilbarz,  and  Di\  John 
Ilarley  on  this  sultject  will  be  deserihed  in  the  ehapter  devoted 
tf*  parasites  of  the  kidney  (see  Bilharzia  IL'RM atobia.) 

Mental  emotion  seems  capable  in  very  rare  instances  of  pro- 
ducing ba^maturia.  Basham^  tells  of  a  shoemaker  who  was 
subject  to  attacks  of  liaMiiaturia,  which  always  recLUTed  on  the 
occasion  of  his  drunken  wife's  misconduct.  Haver  records  an 
instance  in  which  hienmturia  followed  a  tit  of  passion. 

Treatment. — As  lucnuituria  is  merely  a  symptom,  and  a  symp- 
tom which  attends  a  great  variety  of  pathological  conditions, 
the  treatment  of  the  cases  in  which  it  occurs  is  necessarily  di- 
verse, Sometimes,  however,  we  are  called  on  to  treat  luematuria 
for  itself — in  some  cases  because  of  our  inability  to  fathom  its 
exciting  cause,  and  in  others  because  the  loss  of  blood  is  so  great 


1  Trmit^  de«  Miilad.  des  voleji  tirinHires.     Seguks's  Lnlitioti,  p  283. 

«  CiU'd  by  Rnyer,  t.  u,  p.  25, 

■  Chopiirt  (1.  c.  p,  282)  cites  one  instance^  tind  Rnyer  two  insUvnces,  in  wliicb 
nRturim  occurred  at  r^gulnr  monthly  periods  in  mal^fl.  Ono  of  tbe^iO  wii6  h 
butcher  of  Si^dun.  The  circumstance  becume  known^  and  tuch  wttis  the  disguet 
Cftused  thereby  that  no  one  would  purcliase  meat  from  him 

*  BfttbAin  on  Dropsy,  3d  ed.,  p,  312, 
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that  it  becomes  an  urgent  object  to  check  it,  even  though  the 
prfmary  disease  of  which  it  is  a  symptom  be  irremovable. 

In  the  hypenemia  of  tlie  kidneys  which  occurs  in  acute 
Bright 's  disease,  after  overdoses  of  turpentine  and  cantharides, 
after  blows,  falls,  muscular  efforts,  and  other  external  injuries, 
haematuria  is  a  positive  relief  to  the  lo  ded  vessels,  and  were 
it  not  that  the  effused  blood  is  prone  to  coagulate  in  the  urinif- 
erous  tubes,  and  produce  a  physical  obstacle  to  the  excretion  of 
urine,  of  a  most  dangerous  character,  the  hemorrhage  (unless 
excessive)  might  safely  be  left  to  its  own  course.  To  relieve  the 
congestion  in  these  cases,  derivation  by  the  loins  (cupping,  &c), 
by  the  cutaneous  surface  (baths,  diaphoretics),  and  by  the  intes- 
tines (hydragogue  cathartics),  must  be  energetically  practiced. 

When  hsematuria  is  supplementary  to  hseraorrhoidal  dis- 
charges, leeches  may  be  applied  about  the  anus.  It  should  be 
remembered,  however,  that  if  the  blood  be  shed  from  the  mucous 
membrane  of  the  bladder,  and  not  from  the  substance  of  the 
kidney,  such  a  discharge  is  not  to  be  looked  on  unfavorably,  nor 
to  be  rashly  suppressed.  When  moderate  ha^maturia  occurs 
vicariously  with  menstruation,  it  is  to  be  suppressed  only  on 
condition  that  the  normal  flux  be  re-established. 

Passive  hnematuria  in  the  course  of  zymotic  diseases  should  be 
carefully  distinguished  from  acute  Bright's  disease,  which  some- 
times forms  a  sequela  to  these.  In  the  former,  the  bleeding  is 
probably  from  the  whole  or  greater  ix)rtion  of  the  urinary  tract, 
and  not, solely,  if  at  all,  from  the  kidneys.  The  internal  reme- 
dies of  most  avail  in  passive  hieraaturia,  are  the  mineral  acids, 
especially  sulphuric  acid,  freely  administered. 

When  our  object  is  simply  to  treat  the  hjematuria  for  itself— 
to  stay  the  loss  of  blood — the  first  point  is  to  enforce  perfect 
rest,  and  to  apply  cold  in  the  most  effective  manner  to  the  bleed- 
ing part.  If  the  kidneys  be  the  source  of  the  blood,  ice-poul- 
tices should  be  applied  to  the  loins  ;  if  the  bladder,  iced-water 
injections  may  be  practiced  into  the  bladder,  and  iced-cloths 
applied  to  the  perineum  and  epigastrium.  The  medicinal  haem- 
ostatics which  have  been  found  of  most  service,  are  gallic  acid, 
acetate  of  lead,  alum,  ergot  of  rye,^  tincture  of  muriate  of  iron, 

1  The  subcutaneous  injection  of  five  grains  of  ergotin  seems  worthy  of  trial, 
judging  by  the  successful  results  of  this  meihod  in  pulmonary  and  uterine  hem- 
orrhages.    See  Dr.  Ritchie,  Practitioner,  1871. 
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turpeiithje,  and  uuvtico,  Dr,  Goldiog  Binl  speaks  highly  of  ace- 
tate of  lead  given  freqnentlj  and  in  large  do&es  for  ehort  periods. 
He  recommends  3  or  4  grains,  with  one-fourth  of  a  grain  of 
opium,  ill  a  pill  ever^^  two  houre,  until  six  or  ciglit  clo.scs  have 
been  administered— care  being  taken  to  keep  the  bowels  open 
by  saline  purgatives.  Dr,  Prout  oKserves:  *'  When  the  bladder 
becomes  distended  with  blocHl,  and  cooiplete  retention  of  urine 
ill  consequence  takes  place,  recourse  ninst  be  had  to  a  large-eyed 
catheter  and  an  exliausting  syringe,  by  the  aid  of  which,  and 
the  occasional  injection  of  cold  water,  the  coagula  may  be  l>roken 
up  and  removed.  If  the  hemorrhage  be  so  profuse  tlutt  the  blad- 
der becomes  again  dit^ tended  with  blood  in  a  very  short  time, 
the  injection  of  cold  water  into  the  rectum  or  bludder  is  some- 
timee  of  great  use;  and  nliould  these  means  fail,  frojii  *2(}  to  40 
grains  n(  alum  may  be  dissolved  in  each  pint  of  water  injected 
into  the  Madder,  a  remedy  that  seldom  fails  to  <'heck  the  bleed- 
ing even  wlieu  the  cause  is  malignant  disease,  I  have  never 
known  any  unpleasant  consequences  fi>!Inw  the  use  of  this  expe- 
dient; and  have  seen  it  immediately  arrest  the  most  f[>rmidable 
hemorrhage  when  all  other  means  had  failed,  and  when  the 
bladder  had  repeatedly  Ijecoine  again  distended  with  blood 
ahoo^t  immediately  after  its  removal/'^ 


VIL—HJ5MATIKT;RIA— PAROXYSMAL   H^MATrNUEIA, 


Ha'tfiittinMria  (false  hjematuria). — Attention  has  been  called 
by  Vogel,"  Opp<^lzer,^  and  Metteuheimer,'  to  tiie  escape  of  the 
coloring  matter  of  the  blood  (hsenuitin)  with  the  urine,  unac- 
eompanietl  by  rujiture  of  the  capillaries  and  the  presence  of  l>!ood- 
corpui%e!es.  The  nrine  in  such  cases  assumes  a  deep  red  or  black- 
iah-red  color,  very  nmch  as  if  it  contained  blood;  luit  no  blood- 
disks  can  l>e  fomid  under  the  microscope,  nor  any  fibrin.  This 
condition  is  invariably  accompanied  by  the  presence  of  albumen 
in  the  urine.     It  is  caused  by  rapid  destruction  of  tl*e  blood- 


*  Fitml:  Sti*fnach  und  Renal  lh>  u  ■    ,  5th  edit,  p.  421, 

J.  Vo][i*»l  :   Kmnkli.  ijpr   HarnbLri'U<5ntl«n  Ur<;;«nf»,  in   Vircljow*s  l{|iridbu<Ljli 
■  Sjxxrkdlen  Ptith,  ii.  Thprnp..  Band  vi,  2t«  Abih.,  p.  G39, 
»  Winner  Mt*d.  Woi'Ui^n&i^b.,  IS'IO,  No».  25  and  20. 
Worxburger  Mt'd.  Zcitsch,,  I8t}2,  p   1. 
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disks  in  the  bloodvessels,  such  as  occurs  in  that  state  which  is 
known  as  "a  dissolved  state  of  the  blood,"  in  septic,  pysemic 
and  putrid  fevers,  and  in  some  extreme  cases  of  scurvy  and  pur- 
pura. In  such  cases  h«ematin  is  set  free  by  the  disintegration 
of  the  red  disks,  and  appears  in  the  urine.  Vogel  found  that 
inhalation  of  arseniuretted  hydrogen  produced  an  intense  (but 
teniporary)  degree  of  h«?matinuria.  He  produced  the  same  con- 
dition artificially  in  animals  by  inhalation  of  the  same  gas  and 
of  carbonic  acid  ;  also  by  the  injection  of  substances  into  the 
veins  which  are  kuow^n  to  dissolve  and  break  up  the  red  disks. 
The  clinical  signiiicance  of  htematinuria  depends  entirely  on 
the  pathological  state  which  occasions  it. 

Paroxysmal  Hjematikubia. 

[Synonym — Intermittent  Hcemaiuria,) 


Harlky — Mod.-Chir.  Trans.,  vol.  xlviii,  p.  161. 

Dickinson— /6»W  ,  p.  176. 

Hassall— Lancet,  1866,  vol.  ii,  p.  369. 

Gull — Guy's  Hosp.  Reports,  3d  series,  vol.  xii,  p.  881. 

Oreenhow — Clin.  Soc.  Trans.,  vol.  i,  p.  40;  and  Edin.  Med.  Journ.,  vol.  xiii, 

p.  996. 
IIABKR^uoN — Lancet,  1870,  vol.  i,  p.  158. 


Attention  was  first  called  to  this  curious  disorder  by  Dr. 
George  Ilarley,  who  published  two  cases  in  the  Med.-Chir. 
Trans,  for  1865.  Subsequently  cases  have  been  recorded  by  Dick- 
inson, Greenhow,  Gull,  and  others;  and  from  an  analysis  of 
these,  together  with  two  cases  contributed  by  myself,  and  another 
communicated  to  me  by  Dr.  Ritchie — altogether  twenty  cases — 
the  following  account  has  been  drawMi  up.' 

The  disorder  is  essentially  intermitting  or  paroxysmal  in  its 
nature.  Each  paroxysm  begins  with  a  feeling  of  cold  or  shiver- 
ing, resembling  the  cold  fit  of  ague,  and  terminates  with  the 

^  The  following  cHses  are  not  included,  either  on  account  of  their  not  being 
undoubted  examples  of  the  aflVtction,  or  on  account  of  the  incoropl*)tene«s  of  the 
reports:  Three  cases  qu()ted  by  Rayer,  viz. :  El liotson,  Lancet,  1882,  p.  500; 
Gergercf*,  Gjiz.  Med.  de  l*ari.«»,  March,  1838,  p.  161 ;  and  Stewart  in  Bayer's  work, 
vol.  iii,  p.  870;  Wiltshire,  Path.  Soc.  Trans.,  vol  xviii,  p.  180;  Matthew,  Lan- 
cet, 1870,  vol.  i,  p.  900;  Southey,  lb.,  1870,  vol.  ii,  p.  332;  and  Kesteven,  lb., 
1870,  vol.  ii.  p.  920. 
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di8c*harge  of  a  very  dark  bloody-looking  urine.  The  ayniptonis 
then  subside,  and  the  urine  at  the  next  nncturition,  or  the  one 
after,  is  found  to  have  retsumed  its  natural  healthy  appearanec. 
The  reeurreitce  of  the  paroxyBms  in  ditterent  eases  h  most  iri'eg- 
ular.  In  some  ca^e^  the  paroxysm  recurs  once  a  day,  or  even 
twice  and  thriee  a  day.  More  commonly  it  recurs  on  alternate 
days,  or  twice  a  week,  or  once  iu  ten  days,  or  t|uite  irregularly. 
The  iiaroxysms  are  not  followed  by  any  hot  or  sweatiug  stage. 
The  onset  of  a  paroxysm  is  usually  sndden.  The  patient  first 
experiences  et>klness  of  the  extrenjities,  followed  by  general  chil- 
liness^ which  in  most  cases  passes  into  distinct  rigors,  aeeoni- 
pauied  by  a  feeling  of  mulaise,  a  disposition  to  stretch  himself, 
ami  to  yawn.  Iu  most  cases,  a  sense  of  weight,  or  a  dull  heavy 
pain  18  felt  in  the  loins,  sometiines  extending  to  the  umbilicus, 
or  fiassing  down  the  tbiglis;  and  there  is  frequently  pain,  or  a 
feeling  of  stitlness  or  weakness,  in  the  lower  extrctnities.  Re- 
traction of  the  testicles  has  been  noted  in  several  ciu*es.  Retch- 
ing is  a  not  unfrequent  symptom,  and  vomiting  was  a  promi- 
nent feature  in  one  ease.  After  these  sympttmis  have  lasted  for 
a  j>eriml  varying  from  thirty  minuter  to  two  hours,  the  patient 
passes  a  quantity  of  dark-colored  urine  ;  the  pain  aud  general 
disturbance  then  subside,  leaving  the  patient  apparently  quite 

^well  til!  the  next  paroxysm. 
The  appearance  of  the  dark  urine  resembles  that  of  porter  or 
tof  the  darkest  port  wine.  It  is  generally  turbid,  aud  de|iosits, 
od  standing,  au  abundant  chocolate-colored  sediment.  The  sp* 
gn  varies  from  1015  to  1033,  usually  ranging  from  1022  to  1025. 
The  reaction  is  either  acid  or  faintly  alkaline.  It  is  always 
Lighlir  albuminous,  and,  on  boiling,  the  albumen  coagulates  into 
brownish  masses,  which,  on  subsiding,  leave  the  clear  su[>c^rnataut 
H  urine  of  nearly  its  original  dark-red  color.  In  Harley's  cases, 
and  in  one  of  mine,  the  percentage  of  urea  was  found  in  consid- 
erable excess. 
■  The  chocolate-colored  sediment  consists  chiefly  of  amorphous 
granular  matter,  wliicli  is,  presumal^ly  disintegrated  blood-cor- 
pnscles.  Gull  ton  ml  in  it  myriads  of  minute  crystals  of  luema- 
lin.  Casts  of  tubes  are  also  present ;  tliese  are  niostlj"  of  dark 
granular  appearance— mixed,  however,  witli  a  Icnv  transparent 
fibrinous  cylinders.  Crystals  of  oxalate  of  lime  are  generally 
seen  J  and,  vei*y  rarely,  a  few  stray  blood-disks  (see  Fig.  32). 
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The  firet  onset  of  the  disorder  is  invariably  sudden,  and  can 
usually  be  traced  to  some  distinct  exposure  to  cold  or  wet.  The 
subsequent  paroxysms  are  generally  quite  unconnected  with  any 
fresh  exposure  to  cold,  but  in  other  cases  the  contrary  is  the 
case.  The  paroxysms  recur  in  some  cases,  with  the  regularity 
of  real  ague,  for  weeks  together,  in  other  cases  the  periodicity  is 
quite  imperfect.  Each  paroxysm  lasts  from  three  to  twelve 
hourfl,  and  it  is  noteworthy  that  no  paroxysms  occur  at  night, 
the  urine  voided  before  breakfast  being  invariably  natural. 
The  change  in  the  character  of  the  urine  may  take  place  with 
the  utmost  abruptness:  that  jjassed  at  one  micturition  being 
porter-like,  and  at  the  next  straw-colored :  or  it  may  more  gradu- 
ally becoTue  pale,  resuming  its  normal  appearance  at  the  fourth 
or  fifth  micturition  after  the  paroxysm. 

The  temperature  during  the  paroxysm  was  observed  iu  three 
cases:  in  one  case  it  was  96.1^;  in  another  it  was  96.6°  during 
the  cold  fit,  and  five  minutes  after  the  voiding  of  the  porter-like 
urine,  it  had  risen  to  98  6^ ;  in  a  third  case  the  temperature, 
after  passing  the  dark  urine,  was  103.2®;  this  last  case  is  the 
only  instance  in  which  a  febrile  heat  existed. 

The  state  of  the  general  health  seems  to  vary  somewhat.  In 
one  case  reported  by  Dr.  Dickinson,  the  patient  had  the  appear- 
ance of  robust  health  the  day  before  an  attack  came  on.  In 
most  cases,  however,  the  patient  has  presented  a  somewhat  sal- 
low and  icteric  aspect,  or  has  looked  pale  and  sickly.  Sometimes 
there  has  been  hepatic  derangement  distinctly  present  at  the 
time  the  patient  has  come  under  observation.  In  one  case,  an 
intercurrent  attack  of  jaundice  came  on,  the  urine  being  deeply 
colored  with  bile,  and  copiously  depositing  lithates,  but  contain- 
ing no  blood-coloring  matter,  and  only  once  a  trace  of  albumen. 
A  rheumatic  tendency  is  a  frequent  concomitant  of  this  afiTec- 
tion,  many  of  the  cases  having  frequently  suffered  from  rheuma- 
tism in  various  forms.  In  my  own  case,  the  patient  began  to 
sutter  from  subacute  rheumatism,  with  swelling  and  pain  in  the 
joints  after  the  cessation  of  the  paroxysms.  A  bronchitic  and 
asthmatical  tendency  has  also  been  observed  in  one  or  two  in- 
stances. 

Of  the  twenty  cases  collected,  four  had  at  one  time  or  another 
sufl[ered  from  undoubted  ague,  but  in  the  remainder  no  evidence 
or  suspicion  of  ague  or  malarial  poison  existed. 
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The  course  of  the  disorder  is  an  interrnpted  one.  The  parox- 
ysms may  rei*ur  \vith  more  or  less  regularity  for  a  period  of  a 
few  days,  or  five  or  six  weeks,  and  then  lease  altogether  for  a 
few  days  or  weeks,  or  mouths,  and  reeur  again  for  a  jx^riod  as 
before.  In  this  way  it  may  contiime  an  interrupted  course  for 
many  montht*  or  years;  in  one  case  for  so  long  a  term  as  eleven 
years. 

The  progTiosis  ib  generally  goc^h  (H'  the  twenty  eases  none 
died,  twelve  were  reported  as  having  eonspletely  re(*overed,  one 
was  convalescent,  and  seven  were  still  in  progress  when  reported. 
By  comjilete  recovery  is  iniderstood  that  there  was  no  recurrence 
of  the  |iaroxysms  for  a  |ienod  varying  from  six  weeks  to  four 
years.  It  must,  however,  he  liorne  in  mind,  that  a  relapse  may 
take  place  after  a  pause  of  several  months — in  one  ease  a  recur- 
rence took  place  after  a  pause  of  five  mouths. 

The  following  five  examples^  will  serve  to  ilhistratu  the  gen- 
eral course  and  sym[ttom8  of  the  disease.  The  tirst  and  seconil 
were  ohserveiJ  hy  myself,  ttie  third  by  Dr.  Ititchie :  these  three 
have  not  i*eeu  hitherto  published.  The  fourth  and  fifth  arc 
from  the  reports,  res[>ecfively,  of  Dr.  llarley  and  Dr.  Gull. 

Case  1 »r  J.,  au  iron  moulder  fVcmi  Stockport,  let.  53,  cousuUed 

ine  ia  March,  1^G8,  He  naw  tlnii  and  weiik,  witli  a  foa^pieiioasly 
white,  pjillid  count  en  aiice.  He  stated  that  fur  a  period  of  twelve 
months  lie  had  beeji  in  the  habit  of  passiu'r  dark  hloodj-lookio^  uriue 
from  time  to  tiiDc  at  IVequeat  intervals.  His  cumplaiut  hegan  in  the 
follow! ug:  mauuer :  He  was  standi u*i:  in  the  street  one  eold  allernoon 
in  March  of  the  iJievious  year,  wlieu  he  was  seized  with  ehilliuess  and 
shivering  and  |>aia  io  the  loins.  When  he  got  home  he  voide<i  urine, 
and  was  surprised  to  see  it  of  a  dark  red  en  lor.  From  this  time  up 
to  the  date  of  his  visit  to  me  he  continued,  with  only  short  iutervals, 
to  pass  everj  day  urine  of  a  similar  charaeter.  He  hecame  so  weak, 
that  he  did  not  leave  his  hcnise  fur  ten  months;  lait  he  never  took  to 
Ills  l^ed,  exeejit  fur  a  day  ur  two. 

The  discharge  of  tlie  dark  urine  was  essentially  paroxysmal  and 
intermittent.  He  would  go  uu  passing  bloody  uriue  daily  fur  periods 
varying  from  three  to  six  weeks — then  the  urine  would  he  mttural  fur 
ail  interval  of  three,  four,  or  even  ten  da^  s,  and  then  Ijeeiurie  Idoudy 
again  for  a  stretch  of  several  weeks.  But  the  nrine  waw  never  eun- 
stantly  hlo^nly  during  any  whole  period  of  twenty-fuur  innus.  During 
each  diurnal  cycle,  three  paroxysms  occurred  with  great  regularity: 
one  in  the  morning  (after  breakfast)  hetv^eeii  idne  and  ten,  a  second 
between  two  and  three  in  the  afternoon,  and  a  third  between  six  and 
nine  in  tlie  evening.  Eacti  paroxysm  ]>re8ented  the  same  sneeessioii 
of  sytnptomfi.  It  began  with  chilliness,  which  speedily  went  on  to 
©bivering  so  that  his  teeth  elmttered — ut  the  same  time  there  waa 
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severe  pain  in  the  loins  and  hips.  At  tbe  end  of  twenty  or  thirty 
mintUes  tliese  syniptonis  wore  olf,  and  tlien  he  felt  a  deaire  to  void 
wrine — ^and  the  nrine  then  |>asscd  was  always  bloody;  this  completed 
tlie  paroxysm.  It  was  never  followed  l*y  a  liot  or  sweatiiig^  stage.  If 
he  made  water  hetwoen  the  paroxysms,  the  nrine  was  either  perfectly 
clear  atid  natural^  or  only  sli^xhtly  dark.  The  urine  voided  before 
breakfast  was  ahvays  quite  natural. 

Tbe  pal  lent  visited  me  several  times,  and  brought  me  several  specf- 
mens  tif  tin*  bloody  urine.  On  one  oceasion  he  viiided  some  ill  my 
presence,  and  a  deseriplioii  of  tliis  will  answer  tinbstanlially  for  all  tbe 
rest.  It  was  of  the  coh)r  of  the  darkest  port  winr — so  dark  as  to  be 
almost  opaqne,  exeept  in  thin  layers;  it  corres[»onded  pretty  closieiy 
to  No.  ^  on  Yogcl's  scale.  A  bruwnisb  deposit  formed  on  standing; 
8p.gr,  1028;  it  was  highly  albuminous,  and  faintly  alkaline.  On  boil- 
ing, tbe  albnmen  coagulated  into  a  ehocolale-eolored  clot,  but  the 
supernatant  fluid  did  Jiot  lose  its  blaek-rcd  color.  The  deposit  con- 
sisted of  a  granular  matter.  It  eoiitaintd  numerous  crystals  of  oxalate 
of  lime— but  uo  blood-disks  conld  be  recognized. 

In  A|)ril  I  admitted  the  [>atient  into  the  Infirmary,  with  a  view  of 
studying  ids  ease  more  full^.  But,  with  the  exception  of  the  first 
morning,  the  urine  was  perfectly  normal  throtighout  his  stay,  and  he 
went  hoTue  in  a  week-  While  in  the  lutlrmary  his  blood  was  examined 
under  the  microsco|>e,  luit  notbiug  unusual  was  finuuL  The  liver  and 
spleen  were  thiuight  to  be  somewhat  larger  than  usual — otherwise  all 
the  (*rgans  were  healthy.  After  leaving  tbe  Intinnary,  he  ettntiotjcd 
to  alienil  as  an  out-patient  for  some  months — taking  constantly,  three 
times  a  «:\tM\\  a  [lill  containing  three  grains  of  quinine  and  one  grain 
of  sulphate  of  iron.  Under  this  Ireatnient  the  sym[ftoms  gradually 
subsided — the  paroxysms  became  slighter  and  slighter,  and  at  the 
end  of  three  months  ceased  altogether.  The  general  health  also 
greatly  improved.  After  the  cessation  of  the  i>aroxysms  he  l>egfin 
to  snrter  from  snhaeute  rheumatism,  with  swelling  and  pain  in  the 
joints.  He  was  troubled  iji  this  way  lor  more  than  a  twelvemonth, 
and  went  t(*  Buxton,  where  he  derived  great  lienefit,  and  finally'  re- 
covered. I  saw  this  nmu  a  few  days  ago  (Mareh,  lHTh)»  Hie  re  had 
been  no  return  of  the  paroxysms,  and  he  looked  well  and  luddy. 

The  patient  stated  positively  Itiat,  except  at  the  first  onset  of  his 
eomidaiut,  the  paroxysms  came  mi  iiHlepejulenlly  ^rf  ex[iosyre  to  cold; 
he  was  just  as  bad  in  the  summer  as  in  the  winter.  Throughont  his 
illness  he  ate  and  slept  well.  He  had  never  lived  in  an  aguish  dis- 
trict, and  he  still  occupies  the  same  liouse  as  when  his  ailment  com- 
menced. 

Case  2 -The  notes  of  this  case  are  imtiert'eet,  and  my  own  observa- 
tions are  eordine*!  to  an  examination  of  the  urine.  On  November  l28th, 
1871,  my  colleague.  Dr.  Benaiid,  sent  me  two  samples  of  urine  which 
had  been  voided  Uy  the  same  uian  at  dili'erent  periods  of  the  same 
day.  The  contrast  between  the  two  samples  was  marvelhms.  One 
sample  was  of  the  usual  yellowish  amber  color,  clear  and  free  from  a 
traee  of  allmmcn — in  short,  perfectly  mirmuK  The  other  was  of  the 
blackest  rerl  color,  cjnite  o[jHipie,  exce^tt  in  the  thinnest  layers.  Its 
sp.  gr.  1032;  it  was  so  albuminous,  that  it  suHdilied  into  a  chocolate- 
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>red  jelly  when  boiled  in  u  water-hath.  On  standing,  it  deposited 
"^eoiiious  dark  brown  sediment.  ITmlertbe  microscope  (see  Fig.  33) 
this  was  found  to  consist  of  «iiior- 
phous  granular  matter,  amid  wbicli 
were  seen  numbers  of  tiibe'Casts, 
The  ca§t8  were  mos^tly  of  a  meclinm 
size,  and  dark  granular  elia ratter. 
Some  were  small,  and  a  few  almost 
transparent  and  ai>iJroaebing  the 
hyaline  character.  >'ut  a  single  rec- 
ognizable red  blood'disk  could  be 
seen,  bnt  a  few  corpustdes  resem- 
bling the  white  blood-globnlcs  were 
scattered  here  and  there.  The  field 
was  full  of  minute  bright  specks  of 
oxal at e-o f- li m e  o c t a h ed ra.  T h e  p ro- 
|K>rtion  of  urea,  as  ascertained  by 
Liebig'a  method,  wa«  5,2  per  cent. 

When  the  nrine  was  boiled  in  a 
test-lube,  the  brown  albuminons clots 
separated,  and  le4\  a  dark  amber 
transparent  supernatant  liquor. 

The  history  of  tl-e  case,  as  far  as  it  was  galliered  by  Dr.  Ken  and, 
as  follows  :  The  patient  was  a  man  of  forty,  of  a  sallow  complex- 
ion, who  felt,  nine  weeks  be- fore,  as  if  he  had  taken  cokL  A  fortnight 
ftince  he  lost  his  appetite  an<l  shivered,  mu\  atter wards  perspired*  He 
kept  his  bed  fuur  days.  On  November  21st  he  passed,  at  nooui  urine 
the  color  of  blood ;  and  he  has  done  so  nearly  at  the  same  time  {/.  e,^ 
ODce  in  twenly-fotjr  hours)  till  yesterday.  At  other  times  of  the  day 
he  passed  urine  ^f  the  natural  color.  1  have  not  been  able  to  obtain 
further  particulars  of  this  case. 

Cask  3  (From  the  notes  of  Dr.  Kitchie). — T.  M.,  a  tailor,  married, 
Hit.  32,  cousnlteil  me  on  Deccniber  IS^th,  1809.  lie  was  above  the 
medium  height,  dark-complexioned,  and  had  a  wallow  appearance. 
He  gave  the  following  account  of  himself:  He  had  formerly  been  a 
Boldicr,  and  had  lived  for  nine  years  in  the  West  Indies;  during  that 
time  lie  had  suffered  from  ^'-  black  fever,"  and  from  relocated  attackB 
of  ague,  the  last  of  which  seized  him  towards  the  end  of  18G5.  These 
were  the  only  illnesses  he  eould  remember  till  March^  18ni>,  when  he 
reminded  me  he  had  been  under  my  care  in  the  out-|iatients*  room  of 
the  Manchester  Royal  Infirmary,  sulfering  from  pleurisy  witli  limited 
effusion;  and  again,  in  September,  18*>9,  from  sulpacute  rheumatism. 

He  now  com[dained  of  passing  bluody'lookiug  uriue  once  or  twice 
a  day — that  passed  in  the  intervals  being  apparently  quite  healthy- 
He  tirst  observed  this  &yii»|>tom  about  two  years  belore,  under  the 
following  circumstances:  He  had  been  engaged  in  some  gymnastic 
exercises  one  November  evening,  and  feeling  greatly  overheated,  had 
imprudently  gone  to  the  door  of  the  gymnasium  to  cool  himself,  when 
he  was  suddenly  seized  with  chilliness  antl  violent  shivering,  followed 
by  severe  pain  across  the  loins,  and  a  feeling  of  nausea.  AlK»ut  an 
hour  afterwards  he  voided  a  small  quantity  of  urine  having  the  color 
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of  porter.     The  urine  passed  the  next  morning  before  breakfast  was 

apparently  qnile  natnra!,  I  nit  at  nip:  lit  the  porter- 1  ike  eolor  wa^  again 
jtresent.  For  al>oiit  two  months  the  discharge  of  this  tlark  urine  look 
placti  oiHT  or  twice  every  day,  ami  then  spontaneously  ceased*  He 
had  had  tvvu  similar  attackts  since— -one  in  Starch,  1868,  lastiiijj  about 
BIX  wi-'ekn,  and  the  other  in  September  of  the  same  year,  lasting  nearly 
four  months. 

His  present  attack,  which  was  the  most  severe  he  had  yet  snffefe<i 
from,  began  about  a  fortnighl  before  he  came  to  see  rae.     It  immedi- 
ately followed  exposure  to  cold  and  wet,  and  was  ushered  in  by  all 
the  premonitory  symptoms  which  characterized  his  previous  seizures. 
The  phenomena  observe  the  followint;  order:   He  feels  perfectly  well 
on  getting  otit  of  bed  in  the  morning,  and  usually  passes  about  ten 
or  twelve  ounces  of  Btraw-colorcd  urine;  about  ten  o'clock  he  begins 
to  yawn  and  shiver,  and   feeU  **as  if  he  conUUrt  stretch   himself 
enough;"  he  then  suffers  a  dulL  lieavy  pain  across  the  loins,  which 
sometimes  extends  round  to  the  umbilicus,  passing  down  the  thiglis; 
the  teHtieles  liecome  retracted.     There  is  m*  pain  along  the  course  of 
the  ureters.     The  shivering  and  lumbar  pain  increase  for  about  an 
hour,  at  the  end  of  which  he  usually  passes  fmm  eight  to  ten  ounces 
of  iiorter-like  urine,  upon  which  the  synqitoms  gradually  disappear. 
He  usually  voids  uriui^  again  about  one  or  two  o'clnck,  which  to  all 
appearances  is  perfectly  healthy.    Abrmt  four,  the  same  succession  of 
phenomena  runs  its  course,  to  be  followed  by  the  discharge  of  dark 
urine  about  live,  and  again  about  ten  o'ch^ck  in  the  evening.     He  has 
thus  had  three  distinct  jiaroxysms  every  day  from  the  *2i]  to  the  15th 
of  Decern l>er — remaining  perfectly  free  from  them  between  the  night 
of  the  I5th  and  eleven  oV-lock  in  the  forenoon  of  the   Isth,  when  he 
began  again  to  ]>ass  the  j>orter-!ike  urine.     He  stated  tliat  he  usually 
went  to  bcil  when  he  felt  the  paroxysm    coming  on,  and  that  he  had 
the  greatest  ditlicully  iu  kee|ung  himself  warm  ;  **so  different,"  as  he 
remarked,  **from  what  it  used  to  he,  when  he  would  have  the  ague.^' 

It  was  about  2  P.M.  on  the  18th  when  he  came  to  see  me,  and  he  was 
requested  to  send  for  me  on  the  occurrence  of  tlie  next  [iaroxysni.  A 
message  was  received  from  him  ahout  9.hj  the  same  uiglit,  and  half  an 
hour  afterwards  I  was  with  him.  He  was  in  l>ed,  shivering  violently, 
and  feeling  very  eold  ;  his  temperature  in  the  axilla  was  Dfi.fi^  Fahr.; 
he  suffered  from  the  Innibar  paiu  and  feelii>g  of  sickness  previously 
descriljed  ;  the  testicles  weie  elosely  retracted.  He  was  ordered  a 
warm  drink,  and  to  have  an  additional  pair  of  blankets  on  his  bed. 

A  few  niintitcs  after  my  arrival  he  passed  a  quantity  of  urine,  which 
was  secured  for  the  purpose  of  examination.  Five  minutes  afterwards 
he  said  that  he  was  now  perfectly  free  from  pain  and  discomfort,  and 
felt  (pnte  well.  His  temperature  was  then  !)HJV^.  There  w*as  slight 
tenderness  over  both  kidneys  on  <leep  pressure,  and  ako  over  the 
eleventh  and  tweiftli  dorsal  vertebra^.  Lungs  apparently  healthy, 
with  the  exce|)tion  of  slight  comparative  dulness  over  the  right  back 
— no  doulit  the  remnant  t*f  the  pleurisy  from  which  he  had  suffered 
in  the  preceding  March.  Heart  souu<h  and  rhythm  normal.  Liver 
measured  5  inches  vertically  in  the  mammillary  line.  Spleen  nearly 
3^  inches ;   colorless  blood-corpuficles  slightly,  bul  not  markedly,  iq. 
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creased.  His  general  health  was  good;  appetite  fair;  fjouels  lia^l  not 
been  relieved  for  two  days. 

The  uriue  which  be  wa8  seen  to  pass  measured  8  oiuhtb  ;  it  was  not 
unlike  porter  in  color,  liut  had  a  redder  tint;  it  was  almost  opaque — 
neutral  or  feebly  nlkuline  in  reaction;  $p.  gi%  lOii^i.  It  contained  a 
large  auionnt  of  aUujnieii,  which,  on  the  a[i[)lication  of  heat,  was  thrown 
down  tu  the  fonii  rd*  a  choenhite-eolorccl  <  lot,  iniTeased  on  the  ailditiou 
of  nitric  aeid  ;  the  eoagulnru  *iccn]ned  al>ont  half  the  ludk  of  the  urine 
examined,  the  i?^npcroalant  ^int]  retaining  itw  intensely  dark  reddisb- 
brown  eolor.  On  njicrn^^opic  exa  no  nation,  it  was  foun<i  to  contain 
abuudanl  oetaiiedral  crvstalM  of  oxalate  of  linie^  a  few  grannlar  tube- 
easts,  a  large  quantity  of  granular  matter  <>f  a  dai*k  brownish-red  color, 
and  a  quantity  of  amorplious  urates.  No  blood-eorpuscles  could  l>e 
detected. 

The  urine  passed  on  the  morning  of  the  10th  December,  before 
breakfast,  possessed  the  following  characters:  it  measured  about  1U| 
oimces,  was  of  a  li^dit  amber  color,  acid,  sp.  gr.  1018;  contained  no 
albuinen;  on  standing,  the  dense,  snow-white,  cloud-like  deposit, 
obaracteristic  of  the  presence  of  oxalates,  was  thi'own  down.  Under 
tbe  microscope,  it  was  seen  to  contain  octahedral  crystals,  pavement- 
epitlielinm,  and  granular-looking  cells, 

Tlie  usual  course  of  the  paroxysms  was  observed,  viz.,  that  porter- 
like  urine  was  v^Jided  three  times  a  day,  preceded  by  the  same  succes- 
sion of  syujptoms.  lie  was  iir«t  ordered  ten-grain  doses  of  gallic  acid 
three  times  a  day,  then  tannic  acid,  and  aflerwards  turpentine,  with- 
out the  slightest  change  in  his  sympttnns.  On  the^Sth  December  he 
was  ordered  two  |tjUs  three  times  a  day,  each  crmtaining  sulphate  uf 
quinine  3  grains,  sulphate  of  irou  1  vimuj,  and  strychnia  q\  grain. 
Under  this  treatment  he  gradually  inrproved,  the  paroxysms  coming 
on  less  frequently,  and  being  uuldcr  in  their  charactej,  till  the  ITth 
•January,  I.S70.  He  remained  perfectly  free  from  that  date  till  the 
5th  of  April,  when  he  had  anotijcr  similar  attack  alYer  a  sudden  chill. 
The  paroxysms  on  this  occasion  were  slighter,  ami  only  came  on 
twice  daily,  viz.,  in  the  forenomi  ami  at  night*  Tlie  urine  presented 
the  essential  characteristics  described  fully  al>ovc,  lie  was  placed 
on  the  sauje  treatment  wluch  hafl  proved  snccesstul  on  the  former 
occasion,  and  the  imroxysms  ceascil  entirely  on  the  Hth  of  A]iriL 

I  had  lost  sight  of  this  ]>atient  till  tiie  Ul&t  iMarch,  1H71,  when  a 
letter  was  received  from  him,  staling  that  he  had  gone  to  rcsi(.le  in 
thenoiih  of  Ireland,  and  that  he  had  remained  j>erfcctly  free  from  his 
former  attacks  from  the  time  1  hud  seen  him  last  till  the  beginning  of 
jthat  month.  He  had  then  sutfurcd  ftu'  nearly  a  fortnight  a  recurrence 
his  former  cotnplaiut,  from  which  he  had  just  recovered  under  the 
I  of  the  same  treatment  that  had  been  previously  adopted. 

Ca8B  4  (Dr.  (J.  Harley,  Med.^Chir,  Trans.,  xlviii,  p.  IGl),— A  black- 
gin  ith,  a?t.  3:i,  came  under  Dr.  Harley's  care,  at  University  College 
Hospital,  on  lljth  Decendjcr,  1SG4,  He  was  dark,  and  sallowcom- 
plexioned,  but  considered  himself  perfectly  healthy  tiil  two  years  ago, 
when  he  first  observed  that  he  occasionally  passed  urine  as  dark  as 
brown  old  ale,  while  that  voided  at  the  preceding  and  succeeding  mic- 
turitions was  of  normal  color  and  transparency.     A  year  afterwards 
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the  nrlTie  began  to  have  a  bloody  appearance  about  three  times  a  week, 
and  Ms  cnntimied  dnritig  I  he  whole  of  tbat  wiDter,  except  in  Janu- 
ary, when  he  was  working  out  of  doors  for  a  fortnight,  when  he  had  a 
siniilar  attack  about  once  a  day*     As  the  warm  weather  advanced, 
the  attacks  liecame  Iosh  frequent,  and  be  remained  perfectly  free  from 
them  between  May  and  September,  wiien  they  began  to  recur  at  inter* 
va!«  of  about  ten  liayK.     These  intervals  gradually  diminished  till  the 
time  of  admission,  when  he  had  daily  attacks  at  irregular  bours.     H* 
was  a  Londoner,  and  had  never  snlfered  from  ague;  bad  felt  so  cold 
as  to  shiver  during  the  night  before  bis  admission,  but  no  true  hot 
stage  followed.     While  in  tbc  wailing-room,  he  felt  intensely  cold; 
and  although  he  was  warmly  clad,  and  was  sitting  in  front  of  a  large 
lire,  the  teujperature  of  the  [lalms  of  his  hands  was  only  fiO^  Fahr. 
(tbat  of  Dr.  Ilarley's  own  palm  being  ^5.4°  Falir.),  and  of  bis  axilla 
95.1  -  Fahr.     His  urine  passed  at  8.80  a.m.  was  normal  in  color,  devoid 
of  sediment,  acid,  sp,  gr.  lOlQ  ;  rontained  KTa  per  cent,  of  urea,  traeci 
of  sugar,  but  no  albumen.     That  passed  at  3  P.M.  measured  6  ounces, 
was  dark-red,  almost  blaek-lookrug,  acid,  sp.  gn  1(117  ;   on  standing, 
tlierc  was  a  copious  deposit  of  dark-colored  urate  of  soda,  leaving  the 
supernatant  li»]nid  ipiite  clear,  and  of  a  fine  rich  port-wine  color;  it 
contained  2*5  per  cent,  of  urea,  was  highl}'  coagulable  hy  heat  and 
nitric  acid,  and  gave  evidences  of  traces  of  sugar.     Under  the  niicrc*- 
seope,  it  corttained  a  great  alum  dance  of  granular  tube-casts,  large 
granidar  cells,  free  granular  matter  of  a  hieinutin  t-olor,  and  a  few 
octahedral  urystals  r»f  oxalate  of  lime ;   scarcely  a  single  blood-cor- 
puscle wa«  to  t»e  fiuind.     The  urine  [lassed  at  *k3Q  p.m.  was  slightly 
smoky  in  color,  with  a  moderate  deposit  of  pale  urate  of  soda^  acid, 
sp*  gr.  lOlTj;  coutained  2  per  cent,  of  urea,  and  w:as  slightly  coagula- 
ble by  heat  and  nitric  aeid.     F'xamiued  microscopically,  it  contained 
only  a  few  granular  tube-casts,  one  very  long  one,  with  some  granules 
in  it ;  a  few  mucuscells,  no  crystals  of  oxalate  of  lime,  no  blood-cor- 
puscles, and  onl)'  small  collections  of  pigment  scattered  among  the 
aniorpbons  urate  of  soda.     The  urine  passed  at  9  i\yu  was  perfectly 
normal,    lie  was  pttt  upon  mercurials  and  tiuinine  **  in  order  to  remove 
the  congestion  of  tlie  chylo[ujietie  viscera,  and  check  the  periodicity 
of  tlie  disease.'*     On  the  ITth  December,  the  day  alter  admission,  the 
tirines  passed  were  all  normal,  exce|>t  that  at  10  a.m.,  which  was  of  a 
slight  brownish-red  tint;  it  deposited  a  copious  sediment,  coagulated 
freely  on  the  application  of  heat  and  nitric  acid,  and  coutained  2,U5 
per  cent,  of  urea.     A  number  of  granular  tube-casts  were  found,  but 
much  less  than  in  the  former  specimen.    The  urine  remained  perfectly 
normal,  with  the  exception  of  slight  turbidity  due  to  the  presence  of 
urate  of  soda,  until  he  was  discharged  in  May,  18fi5.     He  eoutintied 
free  from  his  complaint  till  the  autumn,  and  during  the  winter  l8fJ5-6, 
he  had  at  Ictist  seven  or  eight  attacks  more  severe  tlian  before;    be 
became  free  from  them  in  April,  iHtUL     He  came  under  the  care  of 
Dr.  iireenhow,  who  admilted  him  into  tlie  Middlesex  Hospital  on  2 1st 
December,  1866,  for  an  attack  of  jaundice.     (Ciin.  Soc  Trans.,  vol.  i, 
p.  4*J.)     I>r.  Greenhow  Imd  seen  him  4ui  7th  November,  1866,  with  Mr. 
Nnun  ;  his  report  of  the  urine  at  that  time  was  as  follows  :  it  was  trans- 
parent, rather  high-colored,  non-albuminous,  sp.gr,  1025;  on  boiling, 
a  white  cloud  of  phosphates  was  thrown  down,  which  was  at  once 
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dissolved  on  aflding  a  single  drop  of  nitric  acid.  On  standing,  there 
was  a  slight  deposit  of  flocculent  nmtter,  seen  initlor  the  mierosrope  to 
consist  almost  ctitirely  of  crystals  of  oxalate  of  lioie  and  a  small  (iimn- 
tily  of  amorphous  litliates.  On  Decemlici'  21  st,  the  liver  was  ct)Tisidera- 
bly  enlarged,  and  the  urine  was  deeply  colored  with  hile,  depositiu*^  a 
large amonnt  of  lithates.  It  uas  otherwise  natural,  lie  was  shorth  aAer- 
wards  made  an  out-patient,  A  Her  eomplaining  of  weakness  and  •*  rhen- 
malic"  pain«,  he  |*assed  blood-colored  urine  on  21st  March,  18(>T;  the 
urine  was  norma!  the  fo Mowing  d.ny,  and  continued  so  till  2sth  March, 
when  ifi  the  ont-patients^  room  he  complained  of  coldness  in  the  legs 
and  general  chilliness,  hatl  an  anxions  dcpress^ni  aspect,  and  a  qnick, 
somewhat  irretrnlar,  and  very  feeble  pulse.  In  the  course  of  an  hour, 
he  passed  eight  ounces  of  dark-red  nrine,  closely  resembling  port- wine, 
and  possessing  essentially  the  same  character  as  in  previous  attacks. 
The  urine  passe  J  at  the  three  suliseqnent  micturitions  was  of  a  dark- 
red  color,  but  contained  decreasing  quantities  of  oxalates,  granular 
matter,  ai]d  lithates.  Two  days  later*  it  was  perfectly  nfirmah  He 
was  treated  with  snlpliate  of  quinia  and  tincture  of  porchiortde  of  iron 
for  the  ha»matinuria,  and  afterwards  with  half  drachm  doses  <>f  syrup 
of  iodide  of  iron  with  three  grains  of  tlie  iodide  of  potassium  three 
times  a  day.  He  continued  under  ohscrvation  till  June,  I^StlH,  up  to 
which  time  he  had  had  no  return  of  rigors  or  hivmatinuiia.  Tlic  urine 
has  been  examined  almost  weekly,  ancl  found  free  from  albumen,  but 
has  always  contained  a  few  small  crystals  of  oxalate  of  lime. 

Case  5.  (Dr.  Gull,  Guy  s  Hosp,  Rep.,  Ser.  Ill,  Vol.  XII,  18fifi,  p. 
3gl.)^ — An  ana?mic-looking  lal>orer,  tvt.  33,  was  athnitted  into  Guy's 
Hospital  under  Dr.  (tuH's  care  on  the  31st  January,  ISiHIi.  Five 
months  jjreviously,  when  employed  in  leather-dyeing,  during  which 
he  was  much  exposed  to  wet»  he  notieeil  that  his  water  very  much 
resembled  blood  in  color.  This  ajipearanee  lasted  for  two  days,  and 
then  the  urine  assumed  its  natural  color.  Three  sveeks  licf(Mc  admis- 
sion, he  had  a  more  severe  attack,  attended  with  a  severe  paiii  in  Ins 
loins,  which  necessitated  his  leaving  oM  work  ;  exerting  himself,  as  in 
lilting  a  weiglit,  or  in  walking  much,  nmkes  the  urine  more  like  pure 
blood.  This  attack  lasteil  till  xUg  time  of  admission,  when  the  follow- 
ing was  his  condition  r  Althougli  aiuemic,  he  is  appai'cntly  well- 
nourished;  skin  moist;  temperatuie  0T.5-'  Fahr. ;  some  large,  liard 
cenieal  glands  on  left  side.  Heart  and  lungs  apparently  healthy. 
He  complaii»s  of  a  shooting  pain  extending  from  the  umbilicus  iut(» 
the  loins,  which  is  increased  by  coughing  or  drawing  a  dee[>  breath; 
no  pain  in  Ihe  course  of  the  ureters;  no  vomiting.  On  2d  February 
bis  urine  was  of  an  andier  color,  sp.  gi*.  U)t24.  Un  3d  February  he 
was  seized  with  rigors  and  with  pains  in  hts  loins  extending  into  his 
abdomen,  lie  |iassed  about  three-quarters  of  an  ounce  of  dark  urine, 
which  is  opaque — almost  of  an  indigo  color,  and  charged  with  albu- 
men. The  micros€oi>e  shows  granular  casts,  urates,  and  granular- 
looking  cells,  but  no  bloo<beorpuscles.  On  the  4th  it  was  highly  alhu- 
mtnous,  sp.  gr,  10'i3,  On  5tli  February  bis  urine  was  of  a  mahogany 
color,  sp.  gr.  lU'i'l,  Under  the  microscope,  no  blood-corpuscles  and 
no  casts,  but  numerous  crystals  of  hicmatin,  having  a  brilliant  red 
color,  a  few  crystals  of  oxalate  of  lime,  and  much  granular  mafter. 
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A  gelatinous  precipitate  appears  mi  boiling,  which  becomes  miicb 
lieiiser  on  the  addition  of  nitric  acid.  During  the  night  he  |m«se(l 
abnnt  thirty  on iiceis  of  aniher-colored  uritie,  sp,  gr,  1015;  witli  hfat  It 
yields  a  (TciAtinons  precipitate,  which  flisappears  entirely  on  theatldi- 
tion  of  nitric  aritl.  He  imssed  daik  in^iiie,  which  is  characteriztnl  either 
EB  being  '^ilark  njaliogany'*  ur  *Nlark  indiiro-like^**  on  the  8lh,  10th, 
i:nh,  Itlh,  lf»th,  isth,  lilth,  and  2mh  Fcljrnary,  the  urine  in  the  iiv 
tervals  Imnii  amhcr-ccilmed.  On  the  2<>th  Febn»ary,  it  is  noted  th&t 
the  lymphatic  inlands  lielow  and  behind  tfie  left  angle  of  the  inferior 
maxilla  iire  enlarged  and  tender,  and  there  is  a  tlnsh  on  the  skin  over 
thenu  On  1st  March,  this  swelling  was  not  diminished;  ibe  patieot 
had  some  shivering  and  pain  in  the  loins,  lasting  an  hnur  or  two,  dur- 
ing which  lime  he  passed  six  an*  I  a  iialf  on  rices  of  ilark,  port-wiue- 
colored  nririe,  containing  oxahite  of  lime,  granular  cells,  and  granules 
^-no  blood*corpnseles.  He  continued,  at  increasing  intervals,  to  void 
dark  urine  till  14th  Mnreh,  when  the  urine  was  of  a  reddisfi-amber 
color,  sp.  gr,  lO'iS,  whieli,  on  standing  tweuty-fonr  hours,  deposited  a 
floeculeut  deposit,  conssisting  of  oxalate  of  lime  crystals,  crystals  of 
hiematin,  squamous  e|iithelinin,  granules,  and  granular  looking  cells; 
no  cassis  nor  Idood-corpusch^s  to  be  discovered.  His  nrine  remained 
perfectly  normal,  ami  of  a  liglit  amber  or  straw  color,  till  20th  Mareli, 
when  he  left  the  hospital  c(uivalescent.  His  treatment  was  at  first 
dilute  nitric  acid  and  infusinn  of  cascarilla,  and  afterwards  two-draehiu 
doses  of  coni|M)uud  finetuie  of  cinchona  thrice  a  flay. 

-E'ifn/ojV*— The  liabilUj  to  paroxysmal  ha^niatiniiria  seems  to 
l>e  almost  exclusively  confined  to  males,  one  only  of  the  twenty 
collected  cases  occurring  in  a  female.  Tlie  ^iffe  of  the  patient  at 
the  time  of  invasion  ranged  from  :2yeai^  of  age  to  48;  two  eases 
lieing  under  20,  seven  between  20  and  30,  six  between  30  and 
40,  two  lietwecn  40  and  oO,  and  tbrce  cases  in  which  the  date  of 
invasion  is  not  8|»ecitied. 

As  to  the  exi'iiing  raiise  of  the  disease,  in  two  eases,  it  was 
fouinl  distinctly  coimected  with  malarial  poisoning,  both  patients 
actually  suffering  from  ague  at  the  time  tlie  hiematiiiuria  was 
first  observed  In  all  the  other  cases  (with  one  exceptinn)  the 
disease  was  clearly  attributable  to  vicissitudes  of  tem[ierature 
or  exposure  to  wet.  The  etfects  of  exposure  to  cold  are  well 
exemplified  in  a  case  of  Dr*  Johnsons,  cited  by  Dr.  Dickinson 
(loc,  cit. ',  in  which  the  patient,  so  long  as  he  i*emained  in  l>ed, 
continued  free  frouj  the  paroxysms;  but  if  he  sat  up  and  got 
ehilled,  a  paroxysm  came  on.  In  a  case  mentioned  by  Dr.  Pavj' 
(Path,  Soc.  Trans.,  vol.  xviii,  p.  loT  ,  the  patient  had  sotnetinies 
averted  an  attack  by  going  indoors  directly  he  felt  it  coming 
on,  and  sitting  betVu*e  the  lire  and  drinking  sotnetliing  warm, 
l>i\  Gull  believes  there  is  ''reason  for  thinkinor  tliat  a  blow  or 
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injury  to  the  loins  may  be  the  cause  of  this  affection  ;  and  cites 
the  case  of  a  young  lady  who  in  getting  into  a  railway  carriage 
fell  and  hurt  her  hack,  sliortly  after  which  she  passed  dark 
bloody-looking  urine,  in  wliicli  he  found,  on  careful  examination, 
DO  blood-corpuBcles,  hut  only  the  granular  pigment  matter  of 
disintegrated  blood-corpuscles."  Whilst  admitting  tlie  possi- 
bility of  such  injaries  causing  hfcmaturia,  or  even  as  in  this  case 
hffimatinuriii,  we  should,  however,  in  the  absence  of  further 
evidence  on  the  f>oint,  hesitate  to  accept  them  as  a  cause  of 
pa rojrysmal  Inemat  i  n  u  ria* 

The  pathologij  of  the  disorder  is  very  obscure.  It  seems  clear, 
however,  that  the  kidneys  themselves  are  affected;  the  symp- 
toms point  to  a  sudden  hut  transitory  congestion  of  the  renal 
capillaries  with  escape  of  their  contents,  willumt  rupture  of  their 
walls.  That  this  is  produced  through  an  impression  on  the 
nervous  system  seems  |jrobal>le  from  the  paroxysmal  character 
of  the  complaint,  and  the  obviously  nervous  complexion  of  the 
initial  symptoms  of  the  paroxysms,  namely,  the  rigors,  miusea, 
and  general  malaise. 

There  seems  to  be  some  connection  between  this  affection  and 
ague,  but  its  precise  nature  is  as  yet  unknown.  Though  related, 
they  are  not  identical,  as  in  by  fnv  tlie  greater  number  of  cases 
there  has  been  neither  an  aguish  tendency  nor  any  evidence  of 
exposure  to  malarial  influences;  besides  there  are  important 
differences  in  the  progress  of  the  tw^o  disorders;  thus  in  the 
initial  stage,  the  temperature,  so  far  as  it  has  been  observed  in 
intennittent  hieniatinuria  has  been,  unlike  w^hat  obtains  in  the 
cold  stage  of  ague,  considerably  lower  than  normal ;  there  are 
no  distinct  hot  or  sweating  stages,  and  no  constant  periodicity 
observed  in  the  lucmatinoric  paroxysms, 

IWatmeiU. — Tlie  remedies  aiipropriate  to  the  ordinary  forms 
of  hematuria  have  been  found  f*erfectly  inefficacious  in  this 
disorder.  In  two  of  the  rcjiorted  cases  the  attacks  seem  to 
have  passed  off  without  any  ujcdiciual  treatment,  simply  by 
avoiding  exposure  to  cold.  In  one  case,  recorded  by  Dr.  Dick* 
insou,  cupping  over  the  loins,  vapor  baths,  gallic  acid,  quinine, 
iron  in  various  fornis,  were  tried  in  succession,  but  nothing 
seemeil  to  affect  the  disorder;  "the  hemorrhage  always  ceased 
on  the  removal  of  the  cold  which  caused  it."  This  patient  had 
an  intercurrent  attack  of  pneumonia,  after  which  he  passed  into 
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a  typhoid  condition,  from  which  he  slowly  recovered  under  the 
use  of  stimulants,  and  afterwards  of  quinine  and  iron,  and  was 
discharged    well.     Harley   gave    mercurials,    and    afterwards 
quinine  in  his  cases,  with  marked  benefit,  one  patient  having 
remained  free  from  the  paroxysms  for  four  years,  during  which 
he  was  under  observation.     Gull   gave   two-drachm   doses  of 
comjx)und  tincture  of  cinchona  three  times  a  day,  with  benefit; 
the  patient  went  out  of  hospital  "  convalescent."     Dr.  Ilassall 
found   that  the  hemorrhage   was  considerably  restrained,  by 
giving,  night  and  morning,  a  powder  containing  tannic  and 
gallic  acids,  and  burnt  alum,  with  a  mixture  containing  quinine, 
sulphate  of  iron,  and  excess  of  sulphuric  acid  during  the  day. 
Dr.  Haberahon  found  that  quinine  and  arsenic,  and  Dr.  Green- 
how  that  quinine  and  perchloride  of  iron,  and  afterwards  quinine 
and  syrup  of  the  iodide  of  iron,  with  iodide  of  potassium,  had 
the  effect  of  causing  the  urinary  symptoms  to  subside,  and  the 
patients  remained  free  from  attacks  for  several  months  after- 
wards, during  the  time  they  were  under  observation.     Dr.  Beale 
calls  attention  to  the  importance  of  giving  quinine  in  full  doses, 
not  less  than  six  grains,  in  order  to  combat  the  disorder  success- 
fully.    During  the  paroxysm.  Dr.  Ritchie  found  the  best  treat- 
ment was  to  send  the  patient  to  bed,  apply  artificial  heat,  and 
administer  warm  stimulating  drinks,  such  as  hot  brandy  and 
water.     The  evidence  generally  is  strongly  in  favor  of  quinine 
and  iron  as  the  most  effective  medicinal  agents. 


VIII.— CANCEROUS   AND   TUBERCULOUS   MATTER   IN   URINE. 

When  cancer  or  tubercle  of  any  part  of  the  urinary  tract  has 
gone  on  to  ulceration,  the  urine  carries  away  with  it  some  of 
the  disintegrated  elements,  giving  rise  to  an  amorphous-looking 
grumous  deposit.  Sometimes  masses  of  the  morbid  tissue  as 
large  as  a  horse  bean  are  discharged  with  the  urine,  and  more 
or  less  blood  is  always  mixed  with  such  deposits. 

Very  great  caution  is  requisite  in  coming  to  a  conclusion  as 
to  the  cancerous  nature  of  cells  found  in  urine,  on  account  of 
the  great  similarity  between  the  irregular  transitional  forms  of 
the  epithelial  cells  lining  the  urinary  passages,  and  the  cells  of 
cancerous  growths.     Jndeed  it  would  be  quite  unsafe,  in  such 
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I,  to  relj  oil  the  mere  form  and  size  of  ludividual  cells.  In 
the  drawing  below  luaj  he  seen  tlie  diverse  shapes  discharged 
with  the  urioe  iu  a  case  of  malignant  fungus  of  the  bladder. 
If  the  forms  be  compared  with  tho^e  in  Figs.  2*2  and  30  ii^\  the 
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C^Ua  {tarn  the  arint  of  n  wom»ii  with  futiKUN  of  llie  bladder,    a.  Fihro-plajitfc  cflls; 
b^t.  Cancer  cells ;  c.  EpiiliiMml  «elb;  d.  I'm;  *■.  Blood. 

similarity  of  the  cells  will  ai>peiir  very  striking.  It  is  more 
6afe  to  take  the  entire  character  of  the  deposit  into  considera- 
tion. It  may  be  described  im  a  thick,  dirty,  blood-stained 
eediment,  containing  ahoiuJance  of  blood-corpuscles,  mixed 
with  spindle-shiiiied,  oval,  and  irregular  cells.  J^ns-corpuscles 
are  either  wliolly  or  nearly  absent.  The  preeence  of  shreds  or 
pieces  of  solid  tissue  appreciable  to  tlie  naked  eye,  should  be 
carefully  looked  for:  their  occurrence  is  almost  a  certain  proof 
of  the  existence  of  some  morbid  growth.  The  character  of  the 
de[K)sit  generally,  and  especially  the  presence  of  numerous 
spindle-shaped  (tibro-plastic)  cells,  which  cannot  be  mistaken 
for  epithelial  elements,  indicate  clearly  that  some  morbid 
growth  or  natural  tissue  is  hoing  broken  up.  The  collateral 
symptoms  are  then  generally  eutticieut  to  decide  w^hcther  tlie 
broken-up  tissue  is  a  portion  of  the  natural  membrane  or  an 
adventitious  growth.  In  cancer  of  the  kidney  no  help  to  the 
diagnosis  nmst  be  expected  from  the  character  of  the  urinary 
deposit  (see  Cancer  of  KinNKVf, 

The  discharge  associated  with  iufjercuhtts  ulceration  differs 
from  that  of  a  cancerous  fungus  in  being  largely  purulent  ; 
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indeed,  pus-corpuscles  are  often  the  only  appreciable  formed 
elements  in  the  urine  in  cases  of  tubercle  of  the  kidney  and 
bladder.  But  in  other  eases,  broken-down  cheesy  masses  may 
be  seen,  together  with  a  large  quantity  of  amorphous,  or  barely 
morphous  granular  debris  (see  Tubbrclb  of  the  Kidney). 

It  follows,  of  course,  that  cancerous  and  tuberculous  masses 
may  exist  in  the  kidney,  or  beneath  the  mucous  membrane  of 
the  urinary  passages,  without  contributing  anything  to  the 
stream  of  urine.  It  is  only  when  ulcerated  that  their  elements 
escape  with  the  urine  ;  before  this  takes  place  they  may,  how- 
ever, give  rise  to  copious  and  oft-repeated  hemorrhage. 

IX. — SPERMATOZOA   IN   URINE — SPERMATORRHCBA. 

The  admixture  of  semen  with  the  urine  gives  rise  to  a 
mucous-looking  deposit.     When  in  large  quantity,  white  albu- 

Fio.  84. 


Spermatozoa. 

minous  flakes  and  masses  are  seen ;  these  exhibit  a  viscid  con- 
sistence when  taken  up  with  the  pipette.  The  microscope 
reveals  the  existence  of  spermatic  filaments,  consisting  (Fig.  84) 
of  a  minute  oval  head,  not  more  than  yoJo^j  of  an  inch  in 
breadth,  and  a  long  whip-like  tail  of  extreme  delicacy.  The 
length  of  the  entire  filament  is  gj^  of  an  inch. 

When  freshly  shed,  and  still  living,  they  exhibit  active  eel- 
like movements,  strongly  suggestive  of  volition  ;^  but  as  seen 

1  Students  may  be  reminded  that  spermatozoa  are  not  really  independent 
animals,  but  simply  the  escaped  contents  of  a  cell.  They  are  floating  cilia,  and 
resemble  the  oscillating  sperm-cells  of  the  antheridise  of  mosses. 
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in  urine  thej  are  always  motionless.  They  offer  considerable 
resistance  to  disiiitea^ratioii,  and  may  sonietimes  be  recognized 
in  decomposed  urine  which  has  been  kept  for  weeks. 

A  certain  quantity  of  seminal  fluid  necessarily  finds  its  way 
into  the  urine  of  both  sexes  after  coitus;  also  into  the  urine  of 
men  after  involuntary  nocturnal  emissions. 

Involuntary  nocturnal  emissions  occurring  occasionally  in  the 
young  and  continent^  are  not  to  be  regarded  as  within  the 
limits  of  disease ;  but  when  they  take  i>laee  two  or  three  times 
weekly  or  oftener,  or  when  the  acts  of  defecation  and  micturi- 
tion are  frequently  followed  by  a  ghiiry  discharge,  a  diseased 
utate  must  be  acknowledged  to  exist ;  and  one  also,  as  experi- 
ence proves,  exceedingly  difficult  to  deal  with.  Whether  it 
be  that  the  mental  phenomena  ohser\Td  in  these  eases  are  alto- 
gether secondary  to  the  genital  defect  may  well  be  questioned ; 
but  it  is  an  important — indeed  the  important — fact  in  relation 
to  involuntary  seminal  discharges,  tbat  they  are  associated 
with  a  deplorable  state  of  mind.  Much  of  tbi^  is  no  doubt 
owing  to  the  prnrient  eagerness  with  wbicb  jteT^ons  so  afflicted 
seek  satisfaction  to  a  fatal  curiosity,  in  the  publications  of  un- 
principled quacks,  who  lure  their  victims  with  lilndinous  de- 
scriptions, and  afterwards  terrify  them  with  exaggerateil  and 
lying  pictures  of  the  fate  which  awaits  thetn. 

But  there  is  a  danger  tbat  the  legitimate  practitioner  may 
come  to  UK}k  uj>on  cases  of  this  class  too  lightly,  and  thus  be 
the  indirect  oecasion  of  their  seeking  the  help  which  is  their 
injury. 

The  least  serious  cases  are  those  in  wdiieh  the  einissions  are 
Bolely  nocturnaL  As  long  as  the  complaint  is  confined  within 
these  limits  the  general  bealtb  does  not  sutflBr,  and  the  mental 
etate  is  seldom  gravely  disturbed.  I^ometimes,  however,  indi- 
viduals of  fervid  imagination,  whose  health  is  from  any  cause 
below  par,  fix  upon  this  incident  (nocturnal  eniissions)  with 
fatal  tenacity,  and  binge  their  ill-health  entirely  upon  it,  when 
in  reality  it  has  nothing  to  do  with  the  matter.  Persons  go 
on  for  years  subject  to  nocturnal  polhitions  without  any  harm 
resulting,  hut  when  they  chance  to  become  dyspeptic,  or  their 
nervoua  systeui  becomes  upset  by  overwork,  then  these  emissions 
loom  largely  to  their  imaginations,  and  they  connect  them  with 
their  failing  health. 
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When  seminal  discharges  occur  daily,  and  accompany  or 
follow  defecation  and  micturition,  a  greater  departure  from  the 
natural  state  is  betrayed ;  and  it  is  seldom  that  such  a  state 
of  things  continues  for  any  length  of  time  without  inducing 
pallor,  weakness,  want  of  zest  and  energy  for  work,  as  well  as  a 
fidgety,  vacillating,  and  sometimes  very  depressed  state  of 
mind.  Nevertheless,  these  consequences  frequently  altogether 
fail.  There  was  recently  a  patient  under  my  care  at  the  Royal 
Infirmary — a  ruddy,  strong-looking  young  man  of  six-and- 
twenty — who  had  been  in  the  habit,  according  to  his  own 
account,  for  the  last  seven  years,  of  discharging  large  quanti- 
ties of  seminal  fluid  almost  daily,  more  especially  with  micturi- 
tion. In  a  specimen  of  his  urine  brought  to  me,  there  was  at 
least  a  tablespoonful  of  glairy  matter  having  the  microscopic 
and  other  characters  of  semen.  The  mental  state  was  certainly 
shaken,  but  solely,  as  it  appeared  to  me,  from  the  diligent  study 
of  Mr.  Dawson's  book  on  spermatorrhoea.  lie  talked  with  a 
sort  of  gloomy  satisfaction  of  being  tired  of  life,  but  it  was 
with  an  air  as  if  he  were  repeating  a  lesson,  and  not  as  one  re- 
vealing a  terrible  conviction. 

The  type  of  mental  disturbance  usually  associated  with 
spermatorrhoea,  is  common  in  this  as  in  other  large  towns,  in- 
dependently of  seminal  losses  among  persons — chiefly  men  of 
business— whose  health  has  given  way  from  too  engrossing  ap- 
plication to  exciting  pursuits.  Such  persons  become  nervous, 
apprehensive  about  themselves  to  a  distressing  degree,  pusillani- 
mous, subject  to  attacks  of  incomplete  syncope ;  they  lose  their 
sleep,  and  sometimes  their  appetite ;  there  is  some  real  emacia- 
tion and  a  great  deal  of  fancied  wasting.  They  pour  into  the 
ears  of  their  medical  attendants  an  endless  variety  of  symptoms, 
and  worry  them  beyond  the  most  tedious  hysterical  women. 
Such  patients,  although  often  men  of  middle  age,  or  at  least 
beyond  their  first  youth,  and  fathers  of  families,  rarely  fail  to 
complete  the  catalogue  of  their  ailments  with  a  reference  to 
what  they  conceive  to  be  some  anomaly  of  their  sexual  functions. 

Involuntary  discharges  are  not  confined  to  youth  or  middle 
age.  Men  advanced  in  years  are  sometimes  tormented  in  the 
same  way,  and  exactly  the  same  state  of  mind  is  observed  in 
them.  They  imagine  their  "substance"  to  be  ebbing  from 
them,  and  their  virility  departing.     A  gentleman  over  sixty 
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years  of  age,  the  father  of  a  familj^  of  iimrried  tlanghterj4,  was 
so  cooeeroed  about  a  sliglit  seiiiiual  diselmrge  which  in  no  \\*dy 
attected  his  health,  that  he  forwariled  to  me  for  exanjioatioTi 
aver  a  hundred  8y»ecimen8  of  his  urine. 

In  the  treatment  of  this  ehtsa  of  cases,  the  first  point  to  estab- 
lish is  whether  the  troiil>!e  of  the  nervous  system  is  the  primary 
phenomenon,  and  the  disturbanee  of  tlie  sexual  functions  only 
an  ineignifieaut  incident,  or  whether  the  seminal  losses  are  in 
such  frequency  and  quantity  that  they  may  be  regarded  as 
having  a  hand  in  evolving  the  symptoms  coiuplained  oi\  The 
great  majority  of  cases  belong  to  the  former  category  ;  and  in- 
dications for  treatment  are  to  be  looked  tor  iu  the  general  state 
of  the  fjatient  and  tlie  circumstances  surrounding  him,  rather 
than  in  the  condition  of  the  sexual  functions.  If  it  appear, 
after  a  patient  sifting  of  the  actual  phenomena  and  the  past 
history  of  the  ea&e,  that  the  senvinat  endasions  must  be  regarded 
afi  the  fundamental  ailment,  the  next  point  is  to  inquire  into 
the  existence  of  any  local  cause  for  the  emissions.  The  irrita- 
tion of  ascarides  or  bjemorrboids  sometimes  occasions  involun- 
tary discharges;  also  herfjetic  eruptions  aliout  the  prepuce. 
Lallernand  enumerates  a  Icuig  prepuce  as  contributing  to  the 
same,  by  the  lodgment  which  it  attbrds,  in  uncleaidy  persons,  to 
otl'ensive  secretions.  Whatever  be  the  local  cause  discovered, 
its  immediate  removal  is  of  coui'se  the  first  step  in  the  treat- 
ment. 

In  the  absence  of  a  local  cause,  the  evil  can  usually  be  traced 
to  venereal  excesses,  masturbation,  and  the  reading  of  salacious 
literature.  t?ome  of  these  cases  are  very  diftteult  to  deal  with. 
An  attempt  must  first  be  made  to  put  a  stop  to  the  [iractice 
which  is  the  cause  of  the  comphiint.  Tlie  further  treatment 
should  be  directed  to  improving  the  tone  of  the  musculnr  system 
bj""  daily  ablutions  with  cold  water  or  brine,  by  nea  bathing, 
regulated  exercise,  cliange  of  air,  &c.  The  state  of  the  patient's 
niind  often  requires  that  the  time,  quantity,  and  material  of 
the  meals  sbult  be  nnnutely  regulated.  The  iliet  shouM  l>e 
nourishing  and  bbmd  :  sauces  an<l  condiments  should  be  avoided. 
Malt  liquors  and  the  ligliter  wines  are  to  be  cautiously  em- 
ployed ;  the  quantity  must  be  jmlged  hy  their  etfects.  Any 
quantity  which  produces  tiushiug  of  the  face  is  too  ujucli.  Au 
opiate   sometimes   renders  good   service   by   securing   a  good 
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night's  rest.  Astringent  and  ferruginous  tonics  oflfer  valuable 
aid  to  the  hygienic  treatment.  Tincture  of  the  muriate  of  iron 
has  appeared  to  me  to  produce  a  better  effect  than  any  other 
preparation.  A  blister  to  the  perineum  has  sometimes  seemed 
to  diminish  the  emissions.  In  cases  of  inveterate  masturba- 
tion, Mr.  Hilton  found  that  he  could  invariably  put  a  stop  to 
the  practice  by  applying  a  strong  solution  of  iodine  or  blister, 
ing  fluid  to  the  penis  so  as  to  render  the  organ  too  sore  for 
manipulation.^ 

Lallemand  recommends  the  local  application  of  nitrate  of 
silver  to  the  orifices  of  the  ducts  of  the  vesiculse  seminales  by 
means  of  his  porte-caustique.  I  cannot  say  that  I  have  ever 
seen  cases  in  which  this  severe  proceeding  seemed  justifiable. 
It  must  be  remembered  that  it  is  not  without  danger.  Dr. 
Bird  relates  an  instance  in  which  a  dangerous  cystitis  was  pro- 
duced in  a  healthy  person  by  the  local  application  of  the  solid 
nitrate  of  silver  in  this  manner.  Dr.  Chambers  has  communi- 
cated another  and  more  untoward  example,  in  which  death  fol- 
lowed the  application  of  an  irritant  ointment  by  means  of  a 
catheter  in  a  case  of  imaginary  spermatorrhoea.* 

Dicenta,  B.  Schulz,^  and  Benedikt,^  speak  in  high  terms  of 
the  constant  galvanic  current.  Schulz  directs  the  current  to  be 
transmitted  along  the  vertebral  column  for  one  or  two  minutes, 
and  repeated  three  or  four  times  a  week.  Twenty  or  thirty 
Daniel's  elements,  of  medium  size,  should  be  used  ;  the  positive 
pole  should  be  applied  to  about  the  fifth  dorsal  vertebra,  and 
the  negative  to  the  sacrum  or  perineum. 


X — CONFER  VOID   VEGETATIONS   IN   URINE. 

Minute  vegetations  are  apt  to  make  their  appearance  in  urine, 
and  to  cause  confusion  in  its  examination.  It  is  therefore  nec- 
essary that  the  student  should  be  familiar  with  their  appear- 
ances, so  that  he  may  not  mistake  them  for  objects  of  more 
importance.  With  one  exception  (sarcinse)  they  are  not  present 
in  urine  when  voided,  and  their  existence  is  a  sign  and  accom- 
paniment of  those  changes  on  keeping  which  eventually  lead  to 

»  Lancet,  1863,  II,  123.  «  Lancet,  1861,  p.  682. 

»  Year-Book,  1863,  p.  800.     Reports  on  Surgery  also. 
*  Elektrotherapio,  Vienna,  1868,  p.  447. 
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putrefaction.  The  following  deserve  a  separate  notice,  namely, 
vibriones^  the  moHid  fungus^  the  yeast  or  suyir  fu7}ffus.  and 
sarciHce. 

1.  Vihriones. — These  are  the  simplest  in  etrweture  and  the 
most  common.     They   consist   of  minute  linear 

particles  about  ^^^^^^  of  an  inch  long,  incessantly  f^«J5. 
moving,  which  swann  in  infinite  myriads  in  urine 
that  is  beginning  to  putrefy  (Fig.  35).  Their  a^>- 
pearance  is  certain  evidi*nce  that  pntrefactive 
changes  have  Bet  in ;  tlie  urine  loses  its  trans- 
parency and  dej^^hosits  a  cloudy  sediment ;  its  odor 
becomes  offensive,  and  its  reaction  soon  ammonia- 
cal.  By  a  very  high  magnifyinij  jiower  these  moving  filaments 
are  resolved  into  a  series  of  granular  particles  arrangetl  in  line, 

2,  Mould  fangas  or  PfnicUinm  fjlaiwum. — Like  other  organic 
fluids,  urine  is  liable  to  mildew.  Dr.  llassall  has  shown  that 
urine  may  mould  from  the  growth  of  two  distinct,  though 
closely  allied,  vegetations.  The  first  of  these  is  the  jK^niciliuni 
glaucum,  or  common  mould  which  grows  iti  vinegar  and  all  al- 
buminous fluids;  and  the  second  is  the  yeast  or  sugar  fungus 
which  flourishes  in  diabetic  urine. 

Tlie  mould  fungus  may  he  found  in  urine  in  the  three  phases 
of  its  develojioient,  namely,  as  round  atxd  oval  cells  or  spornles  ; 
am  an  interhicement  of  fibres,  or  thallus;  and  as  a  dowmy  pile  of 
thread;?  growing  into  the  air,  or  acrkil  fnirtifit*aiioj}.  This  last 
phase  is, however,  not  seen  unless  the  urine  has  been  kept  several 
days  (see  Figs.  3G  and  ^57)* 


Mould  TunkHi^.    ^porulffl  ftnd  thftlliig. 


The  sporulee  often  appear  in  urine  a  few^  hours  after  emission. 
It  is  important  to  be  familiar  with  their  microscopic  appearance 
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to  avoid  confounding  them  with  blood-disks.  The  marks  by 
which  they  are  distinguished  are:  the  great  diiference  of  size 
among  the  individual  cells ;  the  presence  of  a  nucleus  in  the 
larger  sporules  ;  their  tendency  to  assume  an  elongated  or  oval 

Fio.  37. 


Mould  fungus..   Aerial  fructification. 

form ;  and  the  indications  of  budding  and  commencing  forma- 
tion of  a  tl'^allus. 

The  interlacing  fibres  of  the  thallus  are  produced  by  the  elon- 
gation and  gemmation  of  the  sporules,  and  are  composed  of 
tubular  cells  placed  end  to  end.  This  interlacement  forms  a 
fleecy  cloud  in  the  urine,  which  gradually  rises  to  the  surface 
and  forms  an  islet  or  patch  of  mould  from  which  spring  the  as- 
cending stems  of  the  aerial  fructification.  The  latter  consist  of 
hollow  filaments  rising  from  the  thallus,  which  divide  at  their 
extremities  into  two  or  three  branches;  these  again  subdivide 
into  a  number  of  digitate  projections  so  as  to  form  an  irregular 
tuft  or  head  (Fig.  37).  The  digitate  projections  are  filled  with 
sporules,  and  eventually  burst,  giving  exit  to  the  sporules,  which 
then  fall  into  the  urine  below,  and  collect  into  an  amorphous- 
looking  deposit  at  the  bottom  of  the  vessel. 

The  growth  of  this  vegetation  in  urine  has  been  admirably 
described  by  Ilassall  (Mod.  Chir.  Trans.,  vol.  xxxvi,  p.  32)  with 
the  conditions  which  favor  and  impede  its  development.  The 
urine  must  be  acid ;  when  it  becomes  ammoniacal,  the  further 
growth  of  the  plant  is  arrested,  and  it  soon  perishes.     The 
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presence  of  some  organic  matter  is  another  uecessity ;  but  as  the 
i^riiie  is  never  absolutely  free  from  organic  matter  {albumen^ 
epitheliiil  scales,  pus,  &,c,\  it  may  be  said  that  every  arid  urine 
forms  a  fitting  nidus  for  the  mould  fuiigna,  Albumiuoo^  acid 
urines  are  those  in  which  the  plant  grows  most  luxuriantly. 

3.  YeaM  or  sufjar  ftrtifpis  (Torula  cerevisitel — This  vegeta- 
tion has  precisely  the  same  phases  of  development  as  the  mould 
fungus;  and  in  the  pha^^et*  of  s|.K)nile  and  thallus,  it  is  not  easy 
to  distinguish  the  one  from  the  other;  but  the  aerial  fruetilica- 
tions  of  the  two  are  wholly  ditfercnt  (Figs,  38  and  39).     1'he 
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Vmwt  fuutfiis.    Sponilea  and  thrcA<U  uf  tliillii.^. 

yeast  fungus  (which  grows  hixuriantly  in  diabetic  urine  exjioae*! 
to  the  air  at  a  mojorate  temperature)^  instead  of  a  tuft  of 
liranches  lias  a  Bpherieal  head.  When  the  plant  has  attained  its 
full  frnctitieation,  the  tioating  bed  of  thalhis  appears  dusted  over 
with  a  brown  powder.  Under  the  microscope,  the  brown  matter 
19  found  to  consist  of  tlie  spherical  heads  full  of  sf>orules.  These, 
when  rijHi,  burst,  and  elisidiarge  their  sporules,  which  sink  to  tlie 
bottom  of  the  glass  and  form  a  white  settling  like  so  much  Hour. 
Dr.  Hasaall  heiieves  that  the  growth  of  the  sugar  fungus  in 
uriue  18  a  certain  proof  of  the  existence  of  sugar.  Whether  it 
be  so  or  not,  is  scarcely  capable  of  absolute  proof,  until  it  shaU 
have  been  shown  that  the  natural  urine  is  wholly  free  from 
traces  of  sugar.     The  yeast  fungus  may  grow  even  to  full  fruc- 
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tification,  as  I  have  repeatedly  witnessed,  in  urine  in  which  the 
most  delicate  direct  testing  has  failed  to  detect  sugar. 


Fio.  39. 


Yeast  fungus.    Aerial  fructification. 

4.  SarcincB  (Fig.  40). — Since  Heller  and  Mackay,  in  1848, 
first  discovered  sarcinse  in  urine,  they  have  been  observed  by 
Johnson,  Beale,  Welcker,  Munk,  and  Begbie.  The  seat  of  pro- 
duction of  this  vegetation  is  probably  the  bladder ;  and  it  is 
discharged  with  the  urine,  sometimes  in  great  quantities,  and 
forms  a  grayish-white  amorphous-looking  deposit.  It  consists 
Fig.  4o.«  of   the    samc    elements  as  the  sarcina 

ventriculi   (of  Goodsir),  and  is  usually 
•  regarded  as  the  same  species.     Both  the 

cubical  masses  and  their  component  par- 
^^  tides  are,  however,  smaller  than  those  of 

i  ™    ♦      .        the  gastric  sarcina,  and  Kossmann  and 

f  °  Welcker*  consider  these  difiTerences  suf- 

^  ^  ficient  to  establish  a  specific  distinction. 

•  It  seems  more  probable,  however,  that 

^  o  the  diflferences  in  the  habitat  and  con- 

sarcinip  in  urine.  ditious  of  growth  are  sufiicient  to  ac- 


♦  • 


1  Ueber  Sarcina  im  Urine  des  Menschen.     Henle  and  Pfeuf.  Zeitsch.,  Site  R. 
Bd.  V,  199. 
«  After  Welcker,  Henle  and  Pfeufer»8  Zeitsch.,  Bd.  V,  laf.  x. 
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count  for  the  diversity  of  size.  Dr.  P.  Muiik'  has  shown  th^it 
one  of  the  pjomts  relied  on  by  Welcker,  namely,  the  absence  (in 
urinary  sareina)  of  ciil:ii8  coTitaining  more  than  64  particles,  is 
not  constant,  Mniik  tbinul  eul>es  of  512  particles.  In  some 
vomited  matter  sent  to  me  for  examination  by  Dr.  Scowcroft»  of 
Southport,  I  detected  small-^sized  sareina?  mixed  with  tJioae  of 
ordinary  dimensions. 

This  curious  vegetation  is  generally  associated  with  some  dis- 
order of  the  urinary  organs  (renal  pains,  painful  mietnrition^ 
vesical  catarrh,  &c.).  It  growj^,  or  at  least  exists,  hotli  in  acid 
and  ammoniacal  urine.  In  Mnnk's  case  the  fungus  grew  in 
great  quantities  daring  the  snmmer  months,  and  disappeared 
almost  wholly  in  the  winter  montlis;  and  this  wat?  the  more 
remarkable  as  the  patient  (who  was  paraplegic)  kept  his  bed 
continuously  from  year  to  year.  Dr.  Uegbie's  patient*  suflcred 
from  lunibar  pains  and  frcfjuent  micturition,  together  with 
hyi:)ochondriacal  and  dyspeptic  symptoms.^ 

No  treatment  yet  tried  baa  had  any  appreciable  effect  in 
checking  the  growth  of  sarcime  in  urine. 


XL — ALBUMEN   IN   THE    URINE. 

Albumen  is  not  found  in  any  proportion  in *healthy  urine ; 
but  it  19  the  most  common  and  the  most  important  of  tlie 
abnormal  ingredients  found  in  disease.  Its  presence  in  the 
urine  ia  due  to  so  many  caut^es  that  the  fact  itself  yields  little 
direct  information;  l>ut  when  correctly  interpreted,  it  furnisher* 
a  key  to  several  grave  pathological  states  wliich  would  other- 
wise remain  in  great  obscurity. 

Tests  for  alinont'ti. — The  tests  for  albumen  are  coagulation  by 
heat  or  nitric  acid;  in  doubtful  eases  the  two  should  be  used 
together. 

Ht^at, — If  the  urine  have  its  usual  acid  reaction,  it  becomes 
turbid  on  boiling  wlien  it  contains  albumen  ;  and  this  turbitlity 
fiersists  after  the  addition  of  an  acid.  The  best  way  of  oi>era- 
ting  is  t(i  til!  a  test-tube  to  the  depth  of  about  an  inch  with  the 
gQBpected  urine,  and  to  apply  the  Hame  of  the  spirit-lamp  to  the 


»  Ueber  HiirnsHrcinc-^Archiv  f.  Palh.  Anat.,  1861 1  p.  670. 

»  Ediri    Med.  Juurn.,  IBiB-T. 

•  Sc€  ^\i.o  n  |m|»er  by  Heller — Wien.  Med.  Pre^se,  xi,  p.  13. 
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upper  stratam  of  flnid  nnti)  it  boils.  The  lower  part  preserves 
its  original  transparency,  and  thus  serves,  by  contrast,  to  indi- 
cate more  clearly  any  change  that  has  taken  place  in  the  heated 
portion.  When  the  urine  is  cloudy  from  amorphous  urates, 
heat  (dove  is  a  complete — and  the  best — test  for  albumen.  The 
precipitation  of  the  urates  is  sufficient  evidence  of  an  acid  reac- 
tion: when  the  urine  is  warmed  the  urates  are  speedily  dissolved 
and  the  urine  becomes  transparent,  but  as  the  temperature 
approaches  the  boiling-point  it  becomes  again  turbid  if  it  con- 
tain albumen. 

Highly  albuminous  urines  begin  to  coagulate  at  a  much  lower 
temperature  than  feebly  albuminous  ones,  and  when  the  quantity 
of  albumen  is  only  a  trace,  turbidity  does  not  occur  until  the 
urine  has  begun  to  boil. 

There  are  two  points  to  be  remembered  in  using  heat  alone 
as  a  test  for  albumen.  First,  that  albumen  is  not  coagulated 
by  heat  when  the  urine  is  alkaline ;  in  such  cases,  therefore, 
it  is  necessary,  before  boiling,  to  restore  the  acidity  by  a  few 
drops  of  acetic  acid.  Secondly,  when  the  urine  is  neutral,  or 
very  feebly  acid,  it  may  become  turbid  on  heating  from  precipi- 
tation of  the  earthy  phosi)hates ;  but  turbidity  from  this  cause 
is  easily  distinguished  from  albumen  by  a  drop  of  acetic  or 
nitric  acid  which  instantly  causes  the  phosphates  to  disappear. 

Nitric,  add, — Nitric  acid  is  an  extremely  delicate  test  for 
albumen.  The  best  manner  of  applying  it  is  to  fill  a  test-tube 
to  the  depth  of  about  an  inch  ;  then,  inclining  the  tube,  to  pour 
in  strong  nitric  acid  in  such  a  manner  that  it  may  trickle  down 
along  the  side  of  the  tube  to  the  bottom,  and  form  a  stratum 
some  quarter  of  an  inch  thick  below  the  urine.  Added  in  this 
manner  there  is  scarcely  any  mingling  of  the  two  fluids,  and  if 
albumen  be  present,  three  strata  or  layers  will  be  observed:  one, 
perfectly  colorless,  of  nitric  acid  at  the  bottom ;  immediately 
above  this  an  opalescent  zone  of  coagulated  albumen ;  and  atop 
the  unaltered  urine.  If  there  be  only  a  trace  of  albumen,  two 
or  three  minutes  elapse  before  the  opalescent  zone  becomes 
visible. 

There  is  no  method  equal  to  this  for  detecting  minute 
quantities  of  albumen.  The  reaction  of  the  urine  does  not 
interfere  with  its  operation.  Only  one  caution  is  necessary. 
In  concentrated  urines,  and  especially  febrile  urines,  the  addi- 
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ion  of  the  acid  is  apt  to  precipitate  the  amorphous  iirates,  and 

has  to  ocea^ion  a  turbidity  which  might  he  mi^tHkeii  for  alhu- 

en.     The  two  coiulitions  are  however  easily  distinguished  by 

•hserviiig  the  level  at  which  the  cloudiness  be|;^ia8,  and  the 

ireetion  in  whicli  it   spreads.     Albumen  begins  to  coagulate 

mniediately   above   the   stratiini    of  acid,  and   the    turbidity 

jepreads  upwards;  but  the  urates  iirst  appear  at  or  near  the 

urfaceof  the  urine,  and  tlie  opacity  spreads  downwards.     Heat 

readily  resolves  the  doul^t;  for  the  urates  sjK^edily  disnpi>ear 

len  rbe  urine  is  warmed,  liut  turbidity  from  albumen  is  not 

fleeted  by  heat. 

The  urine  of  iiatients  who  are  taking  eubehs  and  copaiba  is 

©onimonly  somewhat  opalescent,  and  nitric  acid,  in  the  cold, 

sometimes  (not  always i  increases  the  opalescence.     The  senae  of 

Iptnell  immediately  directs  attention  to  the  presence  of  these 

Iflrngs,  and  heat  diminishes  the  opalescence  and  prevents  any 

iturbidity  with  nitric  acid. 

Ill  urines  which  are  over  rich  in  urea,  nitric  acid,  in  the  cold, 

uses  a  slow  precipitation  of  a  crystalline  mass  of  nitrate  of 

urea,  which  however  is  so  ditferent  ni  appearance  from  coagu- 

tod  albumen  tliat  it  can  seai^eely  be  mistaken  tor  it. 

It  is  further  to  be  remarked,  that  if  the  manner  above  de- 

ribed  of  testing  for  albumen  with  nitric  acid  be  not  followed, 

wo  uotable   fallacies  nuiy  he  encountered.     On  the  one  hand 

lis  was  |»ointed  out  by  lience  Jones  ,  if  the  urine  be  aciditied 

rith  a  small  quantity,  a  drop  or  so,  of  nitric  acid,  the  albumen 

ay  not  be  coagulated  at  all ;  and  on  the  other  hand,  if  a  large 

uanlity  of  acid  (an  equal  volume)  be  suddenly  added  to,  and 

iiixed  with  the  urine,  tbe  mixture  remains  perfectly  clear,  even 

hough  it  may  }*e  higbly  albnmirjons.     I  have  known  the  latter 

llaej'  occasion  concealment  of  iilliumen  in  the  urine,  in  a  ease 

f  Briglit^s  disease,  for  many  montbs. 

I     [n  practice,  the  best  method  of  proceeding  is  as  follows:  when 

the  urine  is  cloudy  from  urates,  use  heat  alone;  when  the  urine 

Is  clear  (or  in  any  case  if  alkaline  ,  add  nitric  acid  in  the  way 

pbove  described  ;  if  no  turln<lity  appear  above  the  layer  of  acid, 

he  urine  may  be  witb  c-ei'tainty  pronounced  free  from  albumen; 

fa  turbid  zone  is  produced,  apply  heat  thereto  ;  if  it  be  not  die- 

jijiated,  albunten  is  certainly  present, 

t^cverai  other  substances  (bichloride  of  mercury,  sulphate  of 
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copper,  alum,  ferrocyanide  of  potaBsium,  creaaote,  carbolic  acid, 
and  alcohol)  coagulate  albumen;  but  they  are  unsuitable  for 
urine-testing,  because  those  of  them  which  are  miscible  with  it, 
precipitate  also  some  of  the  natural  constituents  of  the  urine. 

The  quantitative  estimation  of  albumen  in  urine  is  a  matter  of 
considerable  practical  importance,  and  it  is  to  be  regretted  that 
no  exat^t  and  easy  method  of  attaining  this  object  has  been 
devised. 

For  precise  determinations  the  plan  usually  follow^ed  is  to 
bring  a  measured  quantity  of  urine  to  a  slightly  acid  condition; 
boil;  throw  on  a  weighed  filter ;  wash;  dry  at  212^;  and  weigh. 
This  proceeding  demands  a  good  deal  of  time.  The  filtering  is 
sometimes  impossible ;  and  the  results  obtained  are  only  mode- 
rately accurate  with  every  care. 

For  a  rough  and  ready,  but  very  useful,  method,  there  is  none 
superior  to  boiling  the  urine  in  a  test-tube  with  a  drop  or  two 
of  acetic  acid.  The  albumen  coagulates  in  flakes,  and  presently 
sinks  to  the  bottom,  forming  a  layer  of  various  thickness.  The 
proportion  of  albumen  is  judged  of  by  the  depth  of  this  layer  as 
compared  to  the  height  of  the  column  of  urine  in  the  tube.  This 
proportion  may  be  expressed  in  numbers,  as  J,  J,  ,'2,  and  so  forth. 
If  the  quantity  of  albumen  be  too  small  to  form  a  layer  of  ap- 
preciable depth,  the  proportion  is  expressed  more  loosely,  as  a 
'^cloudiness"  or  an  ''opalescence."  The  varying  density  of 
albuminous  urines,  and  the  varying  size  of  the  flakes  into  which 
albumen  coagulates,  affect  the  rapidity  and  completeness  of  the 
subsidence  and  therefore  the  depth  of  the  coagulated  layer,  so 
that  only  approximate  results  can  be  expected  from  this  method. 

Becquerel   ingeniously   turned   to   account  the   property  of 
albumen  to  deviate  the  plane  of  polarization  to  the  left :  and 
constructed  an  instrument  on  a  similar  plan  to  the  optical  sac- 
charimeter,  by  which  the  deviation  could  be  measured,  and  the 
})ercentage  of  albumen  calculated  therefrom.     It  would  appear, 
however,  that  this  instrument,  on  Becquerers  own  showing,  is 
only  capable  of  very  limited  clinical   application.     When  the 
quantity  of  albumen  is  considerable  it  gives  very  exact  indica- 
tions; but  the  deviation  is  too  slight  for  exact  estimation  in 
moderately  and  feebly  albuminous  urines ;  it  is  therefore  useless 
for  the  bulk  of  albuminous  urines.* 


*  See  a  clinical  lecture  by  Becquerel,  Clinique  Europeenne,  1869,  p.  54, 


Boe«ieeker  has  recently  proposed  a  volnraetri^^al  iiiethod, 
fountled  on  the  property  of  terrocyaiiide  of  potas^siiun  to  form 
an  insoluble  compouTul  of  fixed  foni position  with  alhumcti. 
Vogel  states  that,  he  has  foun<l  this  method  inaccurate/ 

Professor  Vogel  has  recently  pro{X)8ed  a  new  method  of  esti- 
mating the  quantity  of  alhunien  in  urine,  for  which  he  claims 
both  expedition  and  aecuraey.  The  principle  of  the  method  de- 
licuds  on  the  degree  of  turhiditj  imparted  to  albuminous  urine 
by  boiling,  at*d  the  distinct ness  with  which  the  thinie  of  a  candle 
can  Ix*  seen  through  the  opnle^t'cnce  so  produced. 

The  apparatus  ie  made  in  the  following  manner:  A  square 
piece  of  slieet-irou,  7  centimetres  each  way,  is  bent  along  the 
middle  into  tlie  form  of  a  trougli,  in  such  a  way  that  the  fveo 
liorders  approach  each  other,  within  a  distance  of  one  centimetre 
(nearly  0  4  of  an  inch^  The  two  ends  are  then  closed  in  with 
glass  [dates  fitting  accurately,  and  the  joinings  made  water-tight 
with  Canada  balsam.  These  glass  plates  are  placed  parallel  to 
each  other  and  at  an  exact  distance  of  6|  ccntiuietres  apart. 
This  little  trough  is  then  fixed  ou  a  convetiieut  foot. 

The  analysis  is  tbns  conducted.  The  urine  is  first  ascertained 
to  be  acid,  or,  if  not,  it  must  be  acidulated  with  a  little  acetic 
acid,  and,  uidess  perfectly  clear,  filtered.  Then  a  certain  quan- 
tity of  the  urine  (generally  3  cubic  centimetres)  Is  measured  otf 
in  a  pijiette  graduated  into  0.1  cubic  centimetres.  This  is  poure^l 
into  a  glass  tlask  which  is  marked  at  50  cubic  centimetres. 
J>istilled  water  is  then  added  until  the  level  of  the  tluul  stands 
at  the  oO  C.  C  nu^rk,  and  the  mixture  is  well  shaken.  A  portion 
of  the  thus  diluted  urine  is  then  boiled  in  a  medium-sized  teat* 
tube  over  the  flame  of  a  spirit-lamp.  The  teHt-tid>e  is  then 
plunged  into  a  vessel  of  cold  water,  and,  after  it  is  jierfectly  cold, 
the  contents  are  poured  into  the  instrument  above  described 
(albuminoscope)  until  it  is  about  two-thirds  full.  A  lighted 
stearin  candle  is  then  placed  in  some  dark  corner  of  the  room  ; 
and  one  end  of  the  instrument  being  applied  close  to  the  eye^  the 
flame  is  looked  at  through  the  eohium  of  opalescent  fluid.  If 
the  6anie  can  be  distinguished,  at  any  distance,  nearer  or  farther 
off^  as  a  well-deHned  cone  of  light,  a  second  dilution  of  urine  must 
be  prepared,  using  a  larger  proportion  of  urine  (always  diluting 
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with  water  up  to  50  cubic  centimetres),  and  tested  as  before. 
The  object  aimed  at  is  to  reach  just  such  a  point  of  dilution  as 
that,  when  the  mixture  is  boiled  and  placed  in  the  instrument, 
the  flame  can  be  seen  through  it  not  as  a  distinct  cone  of  light 
but  as  a  difl^use  reddish  illumination,  but  yet  so  that  if  a  little 
less  proportion  of  urine  were  used,  the  outlines  of  the  flame 
would  appear  distinct.  The  degree  of  distinctness  with  which 
the  flame  was  seen  in  the  first  experiment  is  usually  a  suflicient 
guide  to  a  practiced  eye  as  to  how  much  more  urine  is  requisite 
to  reach  the  proper  optical  point.  If  the  second  trial  is  not  suc- 
cessful, a  third  or  fourth  dilution — using  each  time  a  larger 
proportion  of  urine — must  be  tried. 

If  the  first  dilution  employed  was  too  strong,  that  is,  if  the 
outlines  of  the  flame  could  not  be  distinctly  seen  through  it, 
then  the  proper  optical  point  must  be  gradually  approached  iu 
the  contrary  direction,  by  using  less  and  less  urine  (always  dilu- 
ting up  to  50  cubic  centimetres  and  proceeding  as  before)  until 
this  point  is  at  length  attained.    Having  thus  reached  the  proper 
dilution,  the  number  of  cubic  centimetres  of  urine  employed  is 
doubled  (this  gives  the  dilution  per  100  parts),  and  then  divided 
into  the  number  2.3558.    The  quotient  at  once  expresses  the  per- 
centage of  albumen  in  the  urine  in  grammes.     By  multiplying 
this  quotient  into  the  number  of  cubic  centimetres  of  urine 
voided  in  twenty-four  hours  and  dividing  by  100,  the  absolute 
discharge  of  albumen  per  twenty-four  hours  is  obtained.     The 
following  example  will  render  the  process  plainer.     2.5  cubic 
centimetres  of  urine  were  found  to  yield  the  proper  dilation 
required  to  cause  the  outlines  of  the  cone  of  light  to  disappear: 
thus, 

2.5  X  2  =  5 

y»-y  =  0.471 
5 

The  urine  therefore  contained  0.471  gramme  of  albumen  per 

cent.     The  daily  quantity  of  urine  amounted  to  1260  cubic 

centimetres. 

0.471  X  1260  =  593.460 

593.460       _^_ 
-  =  5.9346 
100 

The  patient  lost  5.9346  grammes  of  albumen  per  day. 
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Vogel  arrived  at  the  imniber  2.3553  bj  a  large  niiiuber  of 
controlling  analyses  by  the  welgbing  iiietbod.  Vogjjrs  method, 
acconlitig  to  Masing,  affords  accurate  results  in  the  bands  of  a 
practice*!  ojterator;  it  i»,  however,  evidently  too  complex  for 
the  occasional  use  required  in  private  practice*' 

MtxVfittl  afhiimen  m  i*rini\  {Parafhuti}en,) — Dr.  Bence  Jones 
has  described  a  modirtcation  of  albumen,  which  he  demgnnted 
hydrated  deutoxide  of  albumen.     He  found  it  in  the  urine  of  a 

itient  suffering  from  mollities  oj^siuiiL  The  urine  did  not  give 
Ti  precipitate  with  nitric  acid  alone,  nor  by  boiling,  nor  by  adding 
nitric  acid  to  the  boiling  urine.  But  if  the  urine  was  boiled, 
and  then  allowed  to  cool,  a  precipitate  fell;  and  this  w*as  im- 
mediately redi.*=.^olved  by  heat.  The  same  snlmtance  has  been 
found  in  the  buffv  cnat  of  intUuned  Ijlood,  and  it  may  also  lie 
met  with  in  the  albuminous  fluid  of  pus  (Bence  Jones,  Animal 
Chem.,  p  109  / 

Ciinicftl  mgnijirame  of  albianen  in  the  urine. — In  considering 
this  subject  all  those  cases  are,  of  course,  excluded  in  which  the 
occurrence  of  allmmen  is  only  incidental  to  the  preHence  of  some 
other  fluid  in  the  urine,  such  as  blootl,  pus,  or  spermatic  fluid. 

The  excessive  use  of  a  diet  comj^osed  exclusively  or  chierty  of 
albuminous  matters,  such  as  eggs,  has  been  shown  by  Barrcswil, 
Brown-Sequard,  and  others,  to  cause  the  urine  to  become  slightly 
albuminous.  Bernard  found  that  irritation  of  the  renal  nerves 
and  of  a  certain  spot  in  the  floor  of  the  fourth  ventricle  (higher 
up  tlian  the  diabetic  puncture)  caused  albumen  to  appear  in  the 
urine  of  animals-     The  sume  occurred  when  aM>umen  of  eggs 


'  See 'flie^b  by  Masing,  en  titled  Ik*UrS;5e  zjir  *Albuminomrtnej  Dorimt,  18G7. 
Vujjcl^a  ortginfll  pnptr  wna  jmbli-lird  in  ihrj  l>c!iiu*('hp^  Archiv  f.  KJin.  Mtfd., 
I8t>7.  I  roust  refer  tt»  these  piipers  for  cerlwin  j>recaiHit*n:^  to  ho  used  in  cii»f>» 
where  the  nlbumen  eoflgulate?  in  course  flakes^  Hnd  where  Lnodiflti'd  wlbunion  is 
present  in  the  urine. 

*  JJr.  Moore  bns  publUbed  a  ca^o  in  which  iiUitimen  tissuaied  »  dislinctlj  cnse- 
oiiM  tiiodillctition  in  the  urine  for  a  short  period.  The  urine,  wbtvn  firsi  exam- 
ined, con  luiiu'd  atbuinen  in  its  usuhI  stHt«3 ;  but  the  urine  of  the  fnnf»wing  dny 
co«iguti«itHl  witli  ncetic  «C'id,  wnd  formed  repeated  foU'k'h*!)  when  evapurjaed, 
Seven  dnys  nfter  the  urine  oui^tiiiiii'd  no  cusein  (Med.  Time?  »ind  Giik.,  18^^  ii, 
p.  625).  In  n  cni*e  observed  by  Dr.  Leured,  a  modiflcatiim  of  nlbLiiin^i,  ditlerent 
from  uilher  of  the  Above,  waj*  encountered.  Thp  urine  beenme  turbid  with  nitric 
mrid,  Nnd  ngHin  b»?c«mM  cleHT  wlien  sutfieiently  heated  It  h^^haved  in  the  ^ume 
w«y  wbon  trented  with  hydrtKihtoric,  nitric,  or  phosphoric  KCids  <^Mcd.  Tifue* 
and  Gnz  .  it,  1871). 


180  ALBUMEN. 

was  injected  into  the  veins,  and  even  when  a  largo  quantity  of 
pure  water  was  so  injected  (Magendie,  Kierulf ).  Interference 
with  the  circulation  of  the  blood  in  the  kidneys  produces  albu- 
minuria (see  Congestion  of  the  Kidneys).  Vogel  found  that 
inhalation  of  arseniu retted  hydrogen  and  carbonic  acid  caused 
the  urine  to  be  abundantly  albuminous.* 

Slight  and  temporary  albuminuria  appears  to  occur,  in  highly 
exceptional  cases,  from  very  slight  disorders.  Beneke,  when 
suffering  from  dyspepsia,  noticed  albumen  in  his  own  urine  four 
times  in  as  many  weeks.  Similar  observations  have  been  made 
by  others  (Parkes). 

Setting  aside  these  unimportant  exceptions,  albuminuria  must 
always  be  looked  on  as  a  grave  symptom  of  disease  ;  and  when 
discovered,  it  becomes  an  anxious  question  to  the  practitioner: 
What  signification  has  it  ? 

The  pathological  states  in  which  albumen  appears  constantly 
or  occasionally  in  the  urine  may  be  arranged  into  the  following 
groups : 

1.  Acute  and  chronic  Bright's  disease  of  the  kidneys. 

2.  IVegnancy  and  the  puerperal  state. 

3.  Febrile  and  inflammatory  diseases  (zymotic  diseases,  such 

as  scarlet  fever,  meaisles,  small-pox,  typhoid,  cholera, 
yellow  fever,  ague,  diphtheria,  &c. ;  inflammatory  dis- 
eases, such  as  pneumonia,  peritonitis,  traumatic  tever, 
articular  rheumatism,  &c.). 

4.  Imj>ediments  to  the  circulation  of  the  blood  (emphysema, 

heart  disease,  abdominal  tumors,  cirrhosis,  &c.). 

6.  A  hydraemic  and  dissolved  state  of  the  blood  and  atony 
of  the  tissues  (purpura,  scurvy,  pysemia,  hospital  gan- 
grene) ;  also  heematinuria. 

6.  Saturnine  intoxication. 

In  the  first  group  albuminuria  is  dependent  on  structural 
changes  in  the  kidneys  (see  Bright's  Disease). 

1  Krankh.  d.  Uarnbcrcitenden  Orgiinc,  p.  518.  It  has  also  been  asserted  that 
the  urine  becomes  albuminous  in  mercurial  salivation.  This  assertion  was  long 
since  shown  to  be  erroneous  by  Rayer.  More  recently  Dr.  Francis,  under  the 
supervision  of  Ur.  O.  Kees,  examined  the  urine  of  fifteen  salivated  individuals 
without  finding  a  trace  of  albumen.  (On  **  Diseases  of  the  Kidneys,"  by  G.  O. 
Rees,  p.  28.     London,  1860  ) 
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In  the  second  group  albiinjinuria  is  Bometimes  aBSoeiated  with 
struct urul  chaugeB,  ami  80inetiines  not  (see  Coxxkctiox  of 
BRianr's  Disease  ani>  PHE<iXANCY). 

In  all  febrile  aiul  iiiHaiiiTnatory  complaints  a  trace  of  albumen 
is  occaeiormlly  found  in  the  urine;  it  usually  amounts  to  no 
more  than  a  trace,  and  disappears  on  defervescence;  sometimes 
m  pneumonia  it  U  not  inconsiderable.  As  intercurrent  febrile 
attacks  are  common  in  tlie  course  of  most  chronic  complaints, 
teniporary  albuminuria  has  been  noted  in  a  great  multitude  of 
dirterent  diseases.  This  reinark  applies  especially  to  chronic 
tiiti€reulosi»,  cancer,  caries,  and  necrosis ;  and  alhuininuria  under 
such  a  condition  is  to  Ijc  carefully  distinguished  from  the  cases 
in  which  genuine  Bright's  disease  coexists  witli  those  coini>laints. 
In  a  zymotic  disease  there  is  a  double  pathological  state,  namely, 
pyrexia  and  the  operation  of  a  speuitic  poison ;  and  albumen 
niay  appear  in  the  urine  either  as  an  incident  of  the  febrile  state, 
when  it  is  comparatively  iiiiimi>ortant,  or  as  an  indication  of 

rious  structural  changes  in  the  kidneys,  which  constitute  a 
grave  sequela  of  the  disease. 

Albuminuria  conueeted  with  inii>ediments  to  the  circulation 
of  the  blood  is  considered  under  Congestion  of  tue  Kidney. 

In  a  dissolved  or  putrid  state  of  the  blood,  albumen  appears 
iu  the  urine  without  being  connected  with  orgainc  changes  in 
the  kidney ;  it  is  associated  with  the  escai_>e  of  the  coloring 
matter  of  the  blood  {see  ILKAfATixaauA). 

The  oecnrrence  of  albumen  in  tiie  urine  of  persons  poisoned 
with  lead,  although  repeatedl}'  oljserveil,  was  not  regarded  as 
anything  more  than  a  coincidence  until  Ollivier  demonstrated, 
by  exiKiriinents  on  atumals  and  clinieal  observations,  the  exist- 
ence of  a  causal  coimection  between  them.  Ollivier'  found  that 
dogs,  ral)hita,  and  guinea-pigs,  when  poisoned  with  repeated 
(lose«  of  carlMinatc  of  lead,  invarial^y  passed  an  albuminous 
urine,  and  that  their  kidneys  exhibited  signs  of  incipient  organic 
disease,  lie  also  collected  15  examples  of  albominuria  in  per- 
ins  pKnsoned  with  lead.  Seven  of  these  had  te:n}*orary  albu- 
ilnuria ;  in  three,  the  albundnuria  |>ersisted  during  the  con- 
tinuance of  the  saturnine  symptoms;  and  in  four,  genuine 
Briglit's  disease  had  l»een  produced.     In  addition  to  these  o!> 


Ai'cliives  Generates,  180;J,  ii,  pp.  530  iind  709. 
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servations,  he  examined  the  urine  of  37  persons  affected  with 
diverse  manifestations  of  lead-poisoning  in  the  Hopital  de  la 
Charite:  of  these,  nine  had  albuminous  urine  These  observa- 
tions have  been  confirmed  by  Lancereaux^  and  Danjoy.*  OUivier 
found  that  both  the  urine  and  the  kidneys  in  these  cases  con- 
tained traces  of  lead.  He  inferred  that  the  existence  of  lead  in 
the  kidneys  induced  an  organic  lesion  of  these  organs,  and  that 
the  albuminuria  was  the  consequence  of  that  lesion. 

When  albumen  is  found  in  urine,  the  important  point  to  de- 
cide is,  whether  it  indicates  the  existence  of  organic  disease  of 
the  kidneys  or  not.  This  question,  in  any  individual  case,  must 
be  considered  chiefly  in  connection  with  the  three  following  points 
jointly,  namely : 

•1.  The  temporary  or  persistent  duration  of  the  albumi- 
nuria. 

2.  The  quantity  of  the  albumen;  and  the  occurrence  and 

character  of  a  dejx)sit  of  renal  derivatives. 

3.  The  presence  or  absence  of  any  disease  outside  the  kid- 

neys which  will  account  for  the  albuminuria, 

1.  Dr.  Parkes'  has  collected  some  instructive  facts  on  the  im- 
portance of  distinguishing  between  temporary  and  permanent 
albuminuria.  He  gives  a  tabular  statement  of  the  adult  cases 
treated  by  him  in  University  College  Hospital,  in  which  the 
urine  was  examined  carefully  and  daily  for  a  sufficient  length 
of  time,  to  enable  it  to  be  said  with  perfect  certainty  that  albu- 
men was  or  was  not  present  during  the  whole  course  of  the 
disease,  or  during  any  part  of  it.  Cases  of  cystitis  and  vaginitis 
w^ere  not  included.  By  the  term  "  temporary  albuminuria,"  Dr. 
Parkes  implied  cases  in  which  albuminuria,  after  lasting  some 
days  or  even  weeks,  disappeared  entirely  for  some  time  before 
the  patient  left  the  hospital ;  and  by  "permanent  albuminuria," 
cases  in  which  the  albumen  did  not  disappear  during  the  time 
the  patient  was  under  observation — this  time  being  generally 
very  long,  and  always  many  days.  The  cases  were  of  the  mis- 
cellaneous character  usually  admitted  into  a  London  hospital. 


1  Union  Medical*^,  18B3,  and  Bulletins  de  la  Societe  m^dicale  d*£muUtion, 
nouveUe  t>eriu.  t.  i,  p.  182,  1864. 

«  Archives  G^nerales,  1864,  i,  p.  402. 

*  On  the  Composition  of  the  Urine,  p.  186. 
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Cases  of  cholera  and  pregnancy  were  excluded.  The  total  num- 
ber of  cases  tabulated  was  303 — 170  men  and  l-i3  women.  The 
results  are  given  separately  for  the  two  sexes  by  Dr.  Parkes ; 
but  as  no  ditlerence  of  any  moment  to  the  inquiry  were  found 
between  the  sexes,  I  have  taken  the  liberty  of  throwing  the 
numbers  together,  for  the  sake  of  simplicity,  in  the  following 
tables : 

Table  I. 


Total  number  of     |  Urine  not  albuminous 
cases.               i          at  any  time. 

Urine  temporarily 
albuminous. 

Urine  permanently 
albuminous. 

803 

227 

37 

39 

Reduced  to  percentages:  in  75  the  urine  was  never  albu- 
minous ;  in  12  temporarily  albuminous ;  and  in  13  permanently 
albuminous. 

The  37  cases  of  temporary  albuminuria  occurred  in  the 
following  diseases: 

Tablk  II. 


Disease. 


Paraplegia  (spinal), 

Hemiplegia  (cerebral), 

Chronic  phthisis, 

Pleurisy  (acute), 

Bronchitis  (acute,  simple),  .... 
Bronchitis  (acute  in  emphysematous 

lungs), 

Bronchitis  (in  tuberculous  lungs),     . 
Pneumonia  (acute,  lobar),  .... 

Heart  disease  (organic), 

Morbus  Brightii  (acute),     .... 

Acute  rheumatism, 

Subacute  rheumatism, 

Purpura  hemorrhagica, 

Typnoid  fever, 

Tvphus, 

\  ariola, 

Scarlatina, 

Erysipelas  (leg), 

Total, 


Total  number 

Temporary 
'   albuminuria. 

No 

of  cases. 

albuminuria. 

2 

1 

1 

4 

2 

2 

US 

1 

27 

17 

1 

16 

6 

1 

6 

9 

2 

7 

1 

1 



10 

6 

4 

17 

2 

16 

8 

8 



19 

4 

16 

8 

1 

7 

1 

1 



19 

6 

14 

2 

1 

1 

5 

2 

8 

2 

2 



1 

1 

— 

164 

87 

117 

The  quantity  of  albumen  was  "  large  "  in  the  eases  of  pneu- 
monia and  acute  Bright's  disease  ;  was  in  "  some  quantity  "  in 
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the  cases  of  typhoid,  variola,  and  scarlatina,  and  "  very  smair* 
in  most  of  the  remainder. 

The  diseases  in  which  permanent  albuminuria  was  found  are 
detailed  in  Table  III.  According  to  this  table,  in  32  out  of  39 
cases  of  permanent  albuminuria,  disease  of  the  kidney  was  either 
proved  to  exist  or  rendered  highly  probable  by  other  symptoms; 
and  as  3  other  cases  are  excluded  because  there  was  no  decided 
information  as  to  the  state  of  the  kidneys,  permanent  albumi- 
nuria indicated  renal  disease  in  32  cases  out  of  36;  and  if  heart 
diseases  are  excluded,  it  indicated  renal  disease  invariably. 


Table  III. 


Disease. 


Number  of  | 
cases. 


Morbus  Brightii  (all  forms),  . 
Encephaloid  disease  of  kidney, 
Cystic  disease  of  kidney,  .  *  . 
Leucooythemia,  with  presumed  1 

lardaoeous  kidney, .     .     .     .  / 
Chronic   phthisis    and  kidney  ) 

disease  (autopsy),    .     .     .     .  j 
Pleurisy,  with  probable  kidney  ) 

disease, / 

Heart    disease    (hypertrophy, ) 

and  valve  affection),   .     .     .  j 

Hemiplegia,  from  cerebral  soft 
tuning, 

Pancreatic  disease,  causing  ic- 
terus,     

Purpura  h{emorrhagica, 


Typhoid  fever,  , 
Total,  .     . 


li 


25 


89 


Bemarks. 


r  CaMs  and  kidney  structures  in  | 
\  the  sediment  of  the  urine  I 
(  Kidneys  healthy  in  three  cases  j 
\     of  p  m.  examination. 


I     Blood-corpuscles. 

I    Amount  of  albumen  very  small. 

I  f  Case  not  fatal ;   nothing  defl- 
I  \     nite  known  about  kidneys. 

f  Blood-casts  and  establishment 
of  decided  M.  Brightii  con- 
secutive to  the  fever. 


-I 


2.  The  greater  the  quantity  of  albumen,  the  more  likely  is 
the  existence  of  renal  disease;  and  a  "large"  quantity  of  albu- 
men (i  and  upwards)  is  rarely  found  except  in  undoubted  acute 
or  chronic  Bright's  disease.  It  is  necessary,  however,  in  con- 
sidering the  amount  of  albumen,  not  only  to  have  regard  to  the 
proportion  in  a  particular  specimen  examined,  but  also  to  the 
total  quantity  in  the  twenty-four  hours.  This  may  be  surmised 
by  the  density  of  the  urine — low  density  indicating  that  the 
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quantity  of  urine  passed  in  twenty-four  hours  is  large,  and  high 
denBity  the  contrary — Jjut  jinlged  iiion*  nceumtoly  liy  ascertain- 
ing what  is  the  aetnul  flow  of  iirint;  in  twenty-four  hours.  A 
urine  may  be  only  slightly  albuniinousjjut  if  it  be  of  low  density 
(under  1012)  and  tlie  daily  quantity  between  three  and  four 
pints,  the  total  loss  of  albumen  will  be  very  eonsiderable,  and 
the  existence  of  renal  disease  strongly  iudieated.  Indeed,  of  all 
urines  there  are  none  more  surely  iudieative  of  B right's  disease 
than  a  pale,  dilute,  abundant  urine  wdiieh  is,  at  the  same  tinie, 
more  or  less  albuminous.  On  tlie  other  Innid,  as  a  rule  with 
very  few  exceptions,  when  the  urine  is  only  slightly  albuminous, 
and  at  the  same  time  dense  and  high-eolored,  Bright's  disease 
is  not  present,  and  the  albuminuria  is  owing  eitlier  to  pyrexia 
or  to  some  impediment  to  the  circulation  of  the  blood. 

Tlie  kinds  of  deposit  wliieh  indicate  most  strongly  the  exist- 
ence of  organic  renal  disease  are  {a)  very  abundant  ones,  con- 
taining easts  and  much  renal  epithelium  ;  (i)  those  containing 
numerous  casts  and  cells  iu  a  state  of  fatty  degeneration.  The 
least  indicative  of  primary  renal  disease  of  serious  import,  are, 
blood-easts,  and  vary  transparent  casts  in  scanty  numbers. 

3.  When  the  urine  is  found  permanently  albuminous,  and 
there  exists  neither  pyrexia  nor  thorai^ic  dif^tnise,  or  other  reeog- 
nizable  condition  which  can  uc(*ount  for  tbe  albumen,  the  infer- 
ence 18  almost  ir[*esistible  that  there  exists  a  primary  organic 
disease  of  the  kidneys. 

It  has  been  stated  that  it  is  possible  to  distinguish  incidental 
(nervous  or  idiojjathic)  alljumiunria  from  albuminuria  depending 
on  disease  of  the  kidneys,  by  the  fact  that  certain  odorous  and 
pigmentary  substances  when  taken  internally  make  their  ap- 
pearance in  the  urine  in  the  tormer  case  (as  in  health)  but  not 
in  the  latter.  The  observations  of  Dt\  Dyce  Duck  wort  li  do  not 
supixjrt  tljis  conclusion.  IIo  found  that  iodine,  santonin,  tur- 
j»eutine,  and  oil  of  jnnijier  passed  through  tlie  kidneys,  and  ai> 
peared  in  the  urine,  of  persons  atlected  with  undoubted  disease 
of  the  kidneys.  Some  exceptional  cases  were,  however,  en- 
countered.* 


'  St.  Bartbakmiew's  HogpUuI  R<*portP,  vol,  in^  p.  215. 
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XII.— SUGAR   IN   URINE. 

In  1862  Scliunck*  announced  that,  when  healthy  urine  was 
subjected  to  boiling  with  acids,  it  gradually  deposite<I  a  resinous 
substance,  and  acquired  the  i>ower  of  reducing  the  oxide  of 
copper — in  other  words  that  the  presence  of  a  substance  having 
the  properties  of  glucose  became  apparent  in  it.  This  important 
observation  probably  explains  the  discrepant  conclusions  of  those 
who  have  sought  for  sugar  as  a  normal  constituent  of  healthy 
urine.  Briicke^  and  Bence  Jones  were  always  able  to  obtain 
sugar  from  healthy  urine  in  not  inconsiderable  quantities. 
Bence  Jones -^  obtained  as  much  as  O.S  to  1.7  grain  per  pint.  If 
natural  urine  contain  a  substance,  capable  of  yielding  sugar  by 
a  simple  decomposition,  it  is  quite  possible  that  the  sugar  found 
by  these  observers  was,  either  partly  or  wholly,  an  educt  of  the 
analysis,  and  not  a  pre-existing  constituent  of  the  urine.  This 
much  is  certain,  that  healthy  urines,  and  the  vast  majority  of 
morbid  urines,  do  not  contain  sugar  in  quantity  capable  of  being 
detected  by  the  most  delicate  direct  testing.  At  the  same  time 
it  is  not  improbable  that  minute  traces  of  sugar,  as  of  nearly 
every  other  substance  dissolved  in  the  blood,  may  exist  in  the 
urine.  These  traces,  however,  granting  them  to  exist,  have  no 
clinical  significance  whatsoever.  When  sugar  is  present  in 
quantity  sufficient  to  interest  the  medical  practitioner,  it  is 
detectable  with  certainty  by  direct  testing;  and  conversely 
when  direct  testing  reveals  the  presence  of  sugar  it  is  invariably 
a  grave  pathological  sign,  and  not  a  matter  of  mere  physiological 
curiosity.  In  the  following  observations  I  have  solely  in  view 
sugar  in  these  sensible  proportions. 

1  Philusophiciil  Magazine,  March,  1862. 

3  Iwanoff  has  pointed  out  some  fallacies  in  Brackets  process.  He  considers 
that  the  greater  part  of  the  sugar  obtained  by  Briicke  did  not  pre-exist  in  the 
urine,  but  was  derived  from  some  other  constituent  (indican)  by  the  reagents 
employed.  Iwanoff  concludes  that  minute  traces  of  sugar  do  exist  frequently, 
but  by  no  means  constantly,  in  healthy  urine.  (Meissner's  Bericht  in  Henle  and 
Pfeufer's  Zeittch.  for  1861,  p.  828.)  In  Bence  Jones's  process  sulphuretted 
hydrogen  was  employed  instead  of  oxalic  acid;  but,  oven  with  this  modification, 
the  urine  would  be  rendered  acid,  and  there  would  be  great  probability  of  sugar 
being  produced  from  indican  during  the  long  process  of  evaporation  of  the  large 
quantities  (1000  c.  c.)  of  urine  used. 

»  Journal  of  the  Chemical  Society,  1862,  p.  22. 
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Tests  for  Suffar  in  Urine.  {Qualitative  testing.) — Frequent 
listfikes  are  committed  in  regard  to  the  presence  or  abseuee  of 
Bugiir  in  nrine,  not  only  by  pliysiiiatis  and  eurgeotis,  Ijut  even 
by  profcHS^^d  djeiiiists.  More  tliaii  once,  Bpeeiinens  liave  been 
broiigbt  to  me  with  the  statement  that  an  analytic  chemist  bad 
found  a  small  quantity  of  sugar,  but  in  which  no  sugar  really 
existed — certain  fallacious  ap|>earances,  to  whic?i  I  e^ball  pres- 
ently refer,  having  been  mistaken  for  genuine  evidence.  Witli- 
out  ftroper  precautioos,  sugar-testing,  like  all  other  testitig*  is 
open  to  fallacies;  but  witli  moderate  care  and  observance  of  a 
few  fixed  rules,  the  detection  of  sugar  is  a  matter  of  the  most 
perfect  certainty  and  of  exquisite  delicacy.  Before  proceeding 
to  descril>e  the  fM'.st  means  tor  this  purpose,  I  will  say  a  word 
about  thode  tests  which  are  in  common  use,  but  whicli  are  either 
unreliable  or  iusufficieutly  delicate — namely,  the  growth  of 
torulse,  Moore's  test,  and  the  fermentation  test, 

1,  The  fftouih  of  iurHfa\ — I>r,  Ilaasall  has  advanced  the  opinion 
that  the  yeast  plant  only  growls  in  saccharine  urine,  and  that 
consequently  the  appearance  of  this  fungus  is  positive  proof  of 
the  presence  of  sugar.  But,  as  already  stated,  the  yeast  plant 
may  be  found  growing  to  its  full  development  in  urines  (practi- 
cally) r)erfectly  free  from  sugar.  Moreover,  it  is  not  easy  to 
discriminate  the  sporules  and  H laments  of  the  yeast  plant  from 
those  of  the  common  mould  t]:ieuicilium  glaucum),  and  as  both 
plants  are  tar  more  frequently  met  with  in  an  immature  condi- 
tion than  in  a  state  of  fruetitication,  the  practical  value  of  this 
mode  of  detectiui^  8ua:ar  is  reduced  to  insisjuiticance. 

2.  Boiling  with  liquor  potussiz  (Moore's  i£st\— When  urine  con- 
taining sugar  is  boiled  watb  an  equal  Imlk  of  liquor  |_K:uassae, 
the  mixture  darkens,  and  eventually  assumes  a  brandy^brown 
color.  From  its  easy  application,  this  test,  as  a  preliminary 
step,  and  for  negative  evidence,  is  of  great  convenience.  It  has, 
however,  two  faults — (a)  it  is  wanting  in  delicacy,  and  {tj)  it  is 
liable  to  a  notable  fallacy,  Moore  s  test  docs  not  answer  clearly 
until  the  proportion  of  sugar  rises  to  about  0,^  f»er  cent.,  or  one 
grain  and  a  half  to  the  ounce.  By  ami  by  we  shall  come  to  a 
test  ticelre  times  more  delicate  than  tliis. 

Again,  all  high-colored  uriues  of  high  density  become  darker 
when  boiled  with  liquor  potivssa^  although  free  from  sugar; 
and  albuminous    urines,  even  when    not  high-colored,  darken 
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sensibly  iiuder  the  same  treatment.  This  occurs  with  perfectly 
fresh  liquor  potassfe ;  but  if  the  test  have  been  kept  in  ordiDary 
white-glass  bottles,  it  very  si:)eedi]y  becomes  impregnated  with 
lead,  which  it  attracts  from  the  glass,  and  this  oiFers  an  addi- 
tional source  of  error.  The  liquor  potassje  kept  in  the  wards  of 
the  Royal  Infirmary  was  found  largely  impregnated  with  lead, 
although  it  had  not  been  in  use  more  than  about  six  weeks. 
Liquor  potasste  thus  vitiated,  when  boiled  with  certain  urines, 
turns  them  of  a  dark  porter-brown  color.  This  is  something 
quite  different  from  the  slight  deepening  of  the  tint  which  has 
been  just  alluded  to,  and  it  only  occurs  in  albuminous  urines, 
and  not  even  in  all  of  these.  In  acute  Bright's  disease,  especially 
when  there  was  blood  in  the  urine,  or  when  the  albumen  was 
abundant  and  associated  with  free  discharge  of  renal  epithelium, 
the  change  of  color  was  most  intense ;  and  in  one  such  case  the 
existence  of  sugar  had  been  inferred  therefrom,  and  announced 
to  the  patient  and  his  friends,  by  the  medical  attendant.  Where 
the  proportion  of  albumen  was  small,  and  renal  desquamation 
slight,  the  lead-tainted  liquor  potassiB  did  not  produce  so  marked 
an  effect.  In  such  urines  a  slight  darkening  of  color  only  ensued, 
much  to  the  same  degree  as  occurred  with  fresli  liquor  potassje. 
It  was  never  found  that  liquor  potassai  containing  lead  produced 
a  dark-brown  coloration  with  non-albuminous  urines,  provided, 
of  course,  that  they  were  sugar-free.  The  usual  slight  deepening 
of  the  tint  took  place,  but  not  anything  conspicuously  greater 
than  with  fresh  and  pure  liquor  potassa\ 

3.  21(6  fermentation  test. — When  saccharine  urine  is  mixed 
with  yeast  and  kept  in  a  warm  place,  it  speedily  ferments  with 
the  production  of  alcohol  and  evolution  of  carbonic  acid ;  and 
as  no  other  substance  is  capable  of  undergoing  this  transforma- 
tion, the  occurrence  of  fermentation  with  yeast  is  certain  proof 
of  the  presence  of  sugar. 

Applied  to  ordinary  diabetic  urine,  fermentation  affords  very 
clear  indications.  The  most  convenient  and  elegant  way  of  ap- 
plying it  is  the  following:  A  few  crumbs  of  German  yeast  are 
put  into  the  bottom  of  a  test-tube;  this  is  then  filled  up  to  the 
brim  with  the  suspected  urine,  covered  with  an  evaporating-dish 
or  saucer,  and  then  inverted.  The  dish  and  inverted  tube  are 
now  set  aside  in  a  warm  place — say  on  the  mantel-piece.  The 
urine  soon  begins  to  ferment,  gas  collects  in  the  top  of  the  in- 
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verted  tube  and  expek  a  portion  of  the  urine;  and  if  sugar  bo 
abundant,  the  gas  accnniulates  in  t^ueh  quantities  that  all  the 
urine  is  driven  out  before  it-  There  is  a  preeaiitioii,  however, 
to  be  observed*  8onie  specimens  of  jeaat  spoiitanennslj  evolve 
babbles  of  gas;  it  is  therefore  desirable,  where  the  indication  is 
doiibtfnb  to  f^erforni  a  parallel  experiment  with  the  same  y€*ast 
mixed  with  simple  water,  so  that  the  amount  of  gas  spontaiie- 
ouslj  yielded  by  it  may  be  ascertained.  German  yeast  is  ex- 
ceedingly convenient  for  fermentation  experiments^  and  it  lias 
now  come  into  eneli  eonnnon  nse  that  a  jiennyworth  may  he 
purchased  in  almotst  an}'  baker's  shop. 

There  arc  two  drawljaeks  to  the  clioical  application  of  this 
t:  {a)  \t  takes  some  hours  for  its  acoompli.^hinent,  antl  iji)  it 
8  not  suffice  for  the  discovery  of  minute  (|naiitities.  b^rine  is 
capable  of  absorbing  somewhere  about  its  own  Inilk  of  carbonic 
acid,  so  that  unless  the  amonnt  evolved  be  greater  than  tliis 
there  will  be  no  accumulation  of  gas  in  the  top  of  the  tube,  and 
consequently  no  visible  sign  of  fermentation.  According  to  my 
experience,  urines  containing  0.5  per  cent.,  or  two  grains  and  a 
half  to  the  ounce  and  under,  yield  no  sign  to  the  fermentation 
test.  Fermentation  is,  therefore,  a  considcrahly  less  sensitive 
method  of  sugar-testing  than  Moore's  plan  of  boiling  with  liquor 
potassa?. 

There  is,  however,  another  manner  of  applying  teroicntation 
to  the  detection  of  sugar,  which  is  much  simpler  and  even  more 
delicate  than  the  foregoing— namely,  by  comparison  of  the  sjie- 
cifie  gravity  of  the  suspected  urine  b4'Jhre  and  nffcr  fermentation. 
This  proceeding  wdll  be  examined  more  in  detail  under  the  head 
of  quantitative  testing;  but  I  may  here  observe  that  considera- 
bly less  sugar  than  one  per  cent,  may  be  detected  by  the  lower- 
ing of  the  density  after  fermentation. 

4*  Rrtlitrtion  tests, — The  action  of  graj^e-sugar  on  a  number  of 
metallic  salts  is  attended  with  a  reduction  of  the  oxides  which 
they  contain  to  a  lower  degree  of  oxidation,  or  to  the  metallic 
8t»te.     Accortlingly  some  of  these  salts  are  resorted  to  as  valua- 
le  sugar  tests,  both  cpialitative  and  quantitative.    Tlie  salts  best 
lupfed   for  this  pnrpose  are  thtJ.sc  of  copper,  bismuth,  silver, 
chromium,  and  tin  ;  but  as  the  oxide  of  copjier  is  the  most  uni- 
versally known,  and  wifb  proper  |»recautions  the  most  striking 
hall  confine  my  remarks  solely  to  it. 
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The  ordinary  mode  of  using  the  copper,  or,  as  it  is  called, 
Trammer's  test^  is  to  add  a  drop  or  two  of  a  solution  of  sulphate 
of  copper  to  the  suspected  urine  in  a  test-tube.  Liquor  potasae 
is  then  added  in  excess,  and  the  mixture  boiled.  If  the  proper 
proportions  have  been  observed,  a  red  deposit  of  suboxide  of  cop- 
per falls  when  sugar  is  present.  Applied  in  this  rough  way  the 
©Iteration  of  the  test  is  very  unsatisfactory.  If  the  copper  be  in 
excess,  a  quantity  of  the  protoxide  remains  undissolved  and 
causes  confusion.  The  liquor  potass»  likewise  obscures  the 
result  by  producing  an  intense  dark  brown  color  if  sugar  be 
abundant,  and  the  boiling  continued  beyond  a  few  seconds.  In 
consequence  of  these  and  other  objections,  Trommer's  test  is  re- 
garded with  very  little  favor  by  many  practitioners,  who  rely  in 
preference  on  the  easy  and  ready,  though  less  delicate,  method 
of  boiling  with  liquor  potassce.  But  all  the  uncertainty  attend- 
ing the  employment  of  the  copper  test  arises  from  a  faulty  appli- 
cation, and  not  from  inherent  imperfection.  When  skilfully 
used,  it  possesses  a  delicacy  and  certainty  that  renders  all  other 
reagents  superfluous. 

The  first  necessity  is  to  abandon  the  rough  method  above 
sketched,  and  to  prepare  beforehand  a  test  solution  which  shall 
combine  the  copper  and  the  alkali  in  due  proportion.  This  is 
accomplished  by  dissolving  sulphate  of  copper  in  strong  liquor 
sodoe  with  the  aid  of  tartrate  of  potash,  'i  he  exact  formula  for 
this  solution  (Fehling's  standard  copper  solution)  is  given  at  p. 
197. 

Having  prepared  the  test-fluid,  it  is  employed  in  the  following 
manner:  Fill  a  test-tube  to  the  depth  of  three-quartere  of  an 
inch  or  so  with  the  copper  solution  ;  heat  until  it  begins  to  boil, 
and  then  add  a  drop  or  tico  of  the  sus{)ected  urine.     If  it  be  ordi- 
nary diabetic  urine,  the  mixture,  after  an  interval  of  a  few 
seconds,  will  turn  suddenly  of  an  intense  opaque-yellow  color, 
and  in  a  short  time  an  abundant  yellow  or  red  sediment  falls  to 
the  bottom.     If,  however,  the  quantity  of  sugar  present  be  small, 
the  suspected  urine  is  added  more  freely,  but  not  beyond,  a  volume 
equal  to  that  of  the  test  employed.    In  this  latter  case  it  is  necessary 
to  raise  the  mixture  once  more  to  the  boiling-point.     It  is  then 
allowed  to  cool  slowly.     If  no  suboxide  has  been  thrown  down 
when  it  has  become  cold,  then  the  urine  may  with  certainty  be 
pronounced  sugar-free. 
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The  points  of  importance  in  this  proceeding  are— (a)  to  boil 
the  test  Bret,  ami  not  tlie  urine  ;  an  J  (h)  to  use  an  excess  of  the 
test. 

The  fimt  jKiitit  is  of  in»portance,  because  the  test-soiution  is 
apt  to  Jeteriorate  by  keeping,  iinlesB  preserved  hermetically  sealed 
from  the  air,  Wben  deteriomted  by  oxposiire  to  the  atmos- 
phere, a  dei>osit  of  suboxide  takes  place  from  it  on  simple  boil- 
ing. Boiling  the  test,  therefore,  is  a  trial  of  its  pertl^etion.  If 
it  remain  clear  for  a  minute  or  two  after  ebullition,  the  solu- 
tion  is  in  order,  and  the  testing  may  be  proceeded  witli ;  l>ut  if 
the  solution  become  somewhat  opaque,  and  a  red  deposit  pres- 
ently fall  from  it,  this  deposit  must  be  first  tiltered  from  the 
clear  tiuid,  which  is  thereby  again  rendered  tit  for  use:  or — 
which  is  iudee<l  the  better  plan — a  fresh  su]>ply  of  the  test  is 
prejiared.  The  deterioratioti  here  spoken  of  arises  from  the  eon- 
version  of  a  portion  nf  the  tartaric  acid  into  racemic  acid,  which, 
equally  with  sugar,  has  a  reducing  power  ou  tbc*oxide  of  cop|)er, 
and,  when  present,  of  course  corrupts  the  analysis. 

The  necessity  for  using  an  excess  of  the  test  applies  equally 
to  an  ordinary  diabetic  nriue,  as  \veU  as  to  one  which  contains 
only  a  small  proportion  of  sugar,  and  has  a  eoniiK>sitiou  approach- 
ing the  natural  standanl  ;  but  as  the  reason  for  eniployiug  ^tu 
excess  is  not  the  same  in  the  two  instances,  and  as  there  are  im- 
portant ditferences  in  theojieration  of  the  test  in  tlie  two  classes 
of  urine,  I  shall  call  attention  to  them  separately. 

(<i.)  Method  of  testinff  onHmny  (fiahttir  ^//*///^.— Tractically,  the 
urine  of  a  dialectic  patient,  where  the  disease  is  in  full  career, 
may  he  regarded  as  a  solution  of  grape-sugar  iu  simple  water. 
The  natural  coustituents  are  in  such  snudl  iiroin^rtinu,  owing  to 
the  increased  ilow,  tliat  they  do  not  sensibly  interfere  with  the 
operation  of  the  test. 

If,  after  the  test  has  Ijeen  heated  to  ebollition,  one  drop  of 
diabetic  urine  be  added,  the  reaction  occurs  ahnc^st  instautane- 
oualy,  and  the  sulfoxide  falls  of  a  brick-red  color  at  once  ;  but  if 
several  drops  of  the  same  urine  he  added,  the  precipitate  is  a  rich 
3*ellow\  This  ditterence  in  color  is  merely  a  question  of  excess 
or  deticieucy  of  the  test.  When  the  cop[jer  exceeds  tVie  sugar, 
^nd  the  solution  still  retains  its  blue  color,  the  suboxide  falls 
■  red  ;  hut  if  the  sugar  exceed  the  copf>er,  and  the  blue  color  have 
^^di^Mieared,  the  suboxide  falls  yellow. 
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The  common  mode  of  proceeding — that  is,  boiling  the  orine 
first,  and  then  adding  tlie  reagent — is  very  objectionable,  iiuiB- 
much  as  it  may  betniy  the  ojKjrator  into  a  too  sparing  use  of 
the  test,  and  thereby  entail  a  failure  of  the  reaction.  If  the 
sugar  preponderate  greatly  over  the  copper,  no  precipitation  Khai- 
ever  ensues^  because  the  excess  of  sugar  dissolves  the  suboxide, 
and  forms  with  it  a  transparent  yellow  solution.  This  state- 
ment may  be  readily  verified  by  boiling  some  diabetic  urine  in 
a  test-tube,  and  then  dropping  in  the  test-solution.  The  first 
few  drops  occasion  a  dense,  muddy,  yellow  opacity  in  the  top- 
most layer;  but  when  the  tube  is  shaken  the  precipitate  is  re- 
dissolved.  On  adding  more  of  the  test,  however,  the  opacity  be- 
comes permanent,  and  an  abundant  deposit  presently  subsides. 

(/>.)  Method  of  testing  where  the  quantity  of  sugar  is  small  and  the 
natural  constituents  approximate  their  usual  proportions. — The  dis- 
covery of  sugar  in  such  a  urine  is  much  more  difficult  than  in 
the  former  case.  The  ordinary  ingredients  of  the  urine— urea, 
uric  acid,  pigmentary  and  other  extractives,  the  alkaline  and 
earthy  salts—  seriously  affect  the  delicacy  of  the  test.  If  grape- 
sugar  be  dissolved  in  simple  \vater,  such  is  the  sensitiveness  of 
the  reaction  that  one  grain  in  ten  pints  yields  a  perceptible  de- 
posit ;  but  when  dissolved  in  urine,  a  considerable  larger  quan- 
tity may  be  present  and  the  test  fail  to  reveal  its  existence. 
Xevertheless,  enough  of  delicacy  still  remains  to  satisfy  all  the 
requirements  of  clinical  research. 

Urine  of  the  kind  here  considered — with  a  minute  proportion 
of  sugar,  and  the  ordinary  ingredients  almost  natural — is  met 
with  in  the  early  stage  of  diabetes,  before  the  disease  has  ac- 
quired its  full  development ;  also  in  convalescence  from  the  less 
severe  forms ;  and  not  unfrequently  tow^ards  the  fatal  close  of 
the  complaint.  Even  in  well-marked  diabetes  there  are  condi- 
tions under  which  the  urine  temporarily  returns  nearly  to  its 
natural  state.  These  are— abstinence  from  saccharine  and  amy- 
laceous food,  and,  f)  fortiori^  abstinence  from  all  food;  accord- 
ingly, the  morning  urine,  after  the  prolonged  fast  of  the  night, 
may,  in  the  less  severe  cases,  be  found  almost  sugar-free.  A  like 
effect  follows  the  advent  of  an  intercurrent  inflammation,  as  of 
the  lungs  or  lining  membrane  of  the  bowels. 

In  testing  for  sugar  in  urines  of  this  description  certain  pre- 
cautions are  rigidly  demanded,  otherwise  considerable  quantities 
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of  sugar  may  be  wholly  overlooked.  Tlie  loo^^t  important  of 
these  is  to  u^e  a  great  excess  of  the  test.  When  the  copper  so- 
lution is^  addeil  drop  hy  drop  to  lieal thy  urine,  at  a  boiling  beat, 
the  blue  color  is  iuunediately  discharged,  altbough  not  a  partiele 
of  sugar  be  present,  and  the  urine  assumes  a  deep  amber  tint. 
The  degree  to  which  nrines  exercise  this  decolorizing  pr*>perty 
varies  with  their  stren^th^ — that  is,  with  tlieir  concentration. 
A  dense  urine  (sugar-free)  will  discharge  the  color  from  nearly 
its  own  bulk  of  PehlingV  standard  solution  ;  but  even  tbe  most 
dilute  natural  urines — tliotue  that  are  almost  colorless— have  a 
very  con9ideral>le  power  this  way.  ^\"batever  l^e  the  nutui\^  of 
the  transformation  here  involved,  it  is  certain  that  when  the 
color  of  the  teat  has  been  tlius  dischargeil,  the  copjx.*r  it  con- 
tains is  no  longer  capable  of  being  jirc^cipitatcd  by  any  sugar 
that  may  be  present  in  the  urine ;  and  the  suboxide  is  not 
tlirown  down  until  such  an  amount  of  the  solution  has  been 
nihled  that  tbe  mixture  retains  a  distinctly  green  tint  after  being 
raiseil  to  the  boiliug-jx>iut.  To  secure  an  excess  of  tbe  test  the 
mo«t  certain  methoil  is  to  heat  the  solution  first,  as  already  rec- 
ommended, and  to  add  tbe  sui^pected  urine  afterwards.  An- 
otlier  advantage  is  secured  hy  this  proceeding.  When  the  sus- 
pected urine  contains  a  considerable  quantity  of  earthy  phos- 
phates, tbe  precipitation  of  these  by  the  alkali  of  the  test  is  apt 
to  cause  embarrassment.  The  phosphates  fall  in  light,  ilirty- 
white  floceuli,  which  might  be  mistaken  by  the  unwary  for  a 
defiosit  of  suboxide.  When  tlie  test  and  urine  are  nnxcd  to- 
getlier  before  applying  beat,  or  the  test  is  addcil  to  tJic  boiling 
urine,  the  earthy  phosphates  fall  in  such  fine  Hakes  that  the 
rmnsparency  of  the  mixture  is  impaired;  but  if  the  urine  be 
adde<l  to  the  boiling  test,  the  mixture  retains  its  translucency 
from  the  phosphates  being  thrown  down  in  denser  masses ;  and 
by  holding  the  tube  between  the  eye  and  tbe  light,  the  flakes  are 
Been  floating  in  a  clear,  blnish-green  mediunj. 

Ill  the  class  of  sacchiirinc  urines  now  under  consideration,  tbe 
suboxide  is  always  precipitated  yellow,  never  re^l.  The  opera- 
tion of  the  test  is  exceedingly  distinctive,  and  takes  place  as 
follows:  The  copper  solution  having  been  licatcd  to  chultition^ 
and  something  less  than  an  equal  bulk  of  the  susjjected  urine 
having  hevn  added,  the  mixture  is  again  raised  toibe  boiling- 
I*oint.     It  then  changes  to  an  intense  opaque  yelIo\vish*green^ 

13 
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and  slowly  a  bright  yellow  deposit  subsides.  If  the  urine  con- 
tains less  than  half  a  grain  per  cent,  of  sugar,  the  precipitation 
does  not  take  place  immediately,  but  occurs  as  the  liquid  cools— 
in  five,  ten,  or  twenty  minutes,  and  the  manner  of  the  change 
is  peculiar.  First,  the  mixture  loses  its  transparency,  and  passes 
from  a  clear  olive-green  to  a  light-greenish  opacity,  looking  jast 
as  if  some  drops  of  milk  had  fallen  into  the  tube.  This  green 
milky  apiMjarance  is  quite  cliaracteristic  of  sugar.  By  this  pro- 
ceeding one-tenth  of  a  grain  per  fluid  ounce,  or  less  than  one- 
fortieth  of  a  grain  per  cent.,  can  with  certainty  be  detected,  and 
any  quantity  below  this  has  no  pathological  signification,  and  is 
matter  of  only  physiological  interest. 

Some  of  the  natural  urinary  ingredients,  and  especially  uric 
acid,  have  been  stated  to  possess  the  power  of  reducing  the  oxide 
of  copper  to  a  state  of  suboxide,  and  of  becoming  thereby  the 
source  of  a  notable  fallacy  in  using  this  test  for  the  detection  of 
sugar.  Xo  fear,  however,  need  be  entertained  on  this  score ;  I 
have  over  and  over  again  treated  urines  containing  an  excess  of 
uric  acid,  and  even  urines  thick  with  the  amorphous  urate  de- 
posit, with  the  test  solution  at  a  boiling  heat,  but  have  never 
obtained  the  least  resemblance  to  the  sugar  reaction.  It  is,  how- 
ever, to  be  borne  in  mind,  that  if  urine  be  boiled  with  the  test 
for  a  considerable  time — say  twenty  minutes  or  half  au  hour— a 
reddish  deposit  falls,  and  the  mixture  assumes  a  muddy,  dirty 
fawn  appearance,  although  no  sugar  be  present.  This  reddish 
deposit  apj)ear3  to  consist  of  the  earthy  phosphates  tinged  red 
by  some  of  the  suboxide,  reduced,  perhaps,  through  the  instru- 
mentality of  uric  acid.  But  this  reddish  deposit  is  only  pro- 
duced after  prolonged  boiling^  and  prolonged  boiling  is  of  all 
things  the  most  to  be  avoided,  because  the  most  utterly  useless, 
in  performing  the  test.  If  simply  raising  the  fluid  to  the  boil- 
ing-point, and  then  allowing  it  to  cool  in  a  warm  place,  as  in  a 
jug  of  hot  water  or  on  the  hob,  fail  to  yield  an  indication  of 
sugar,  no  amount  of  boiling  will  develop  a  trustworthy  reaction. 

To  recapitulate:  the  best  method  of  detecting  sugar  in  urine 
is  as  follows:  Pour  some  of  the  prepared  test-liquor  into  a  nar- 
row test-tube  to  the  depth  of  three-quarters  of  an  inch ;  heat 
until  it  begins  to  boil ;  then  add  two  or  three  drops  of  the  sus- 
pected urine.  If  the  sugar  be  abundant,  a  thick  yellowish 
opacity  and  deposit  of  yellow  suboxide  are  produced  (and  this 


QUALITATITE    TESTING. 


195 


changes  to  a  briek-red  at  once  if  the  blue  color  of  the  test  re- 
main doniinaiit).  If  no  such  reaction  en&ue,  go  on  adding  the 
urine  until  a  bulk  nearly  equal  to  the  test  eniploved  has  been 
poured  in;  heat  again  to  ebullition:  and,  no  change  r»€eurring, 
set  aside  without  further  boiling.  If  no  milkiness  is  produced 
as  the  nnxtnre  cools,  the  urine  may  he  confidently  prononoced 
free  from  sugar,  for  no  quantity  above  a  fortieth  of  a  grain  i>ev 
cent,  can  escape  such  a  search,  and  any  quantity  below  that  is 
devoid  of  clinical  eignificance, 

Esfimaimn  of  the  qftanlibj  of  suffar  in  nnm\  {Qnavtitatlve  test- 
ing.) — In  early  times  medical  men  judged  of  the  quantity  of 
sogar  in  diabetic  urine  by  the  amount  of  syrup  yielded  on  evap- 
oration. This  was  a  very  rude  as  well  as  troublesome  procet»d- 
ing,  A  much  readier  and  not  less  precise  method  was  to  calcu- 
late the  sugar  from  the  specific  gravity.  Dr.  Henry  drew  up  a 
tablc»  which  Prout  afterwards  extended  and  improved,  showing 
at  a  glance  how  much  solid  matter  per  pint  was  contained  in 
urines  at  different  densities.  When  the  urine  voided  amounts 
to  several  quarts  a  day,  and  the  natural  urinary  ingredients  have 
sunk  to  a  very  low  proportion,  the  secretion  resendjles  a  solution 
of  grape-sugar  in  pure  water.  In  this  condition  tlie  density  is 
a  moderately  accurate  measure  of  the  quantity  of  sugar  ;  hut  it 
is  still  far  from  absolute  correetnesg,  as  maj"  be  judged  from  the 
following  table,  drawn  up  from  a  number  of  my  analyses: 

Tablb  lAowtny  the  uitceWitm  rdation  of  the  epedfie  gravity  to  the  proportion  of 

aif^r  where  the  daiiff  flom  of  urine  ranged  between  nine  and  thirteen  pint^. 

Specific  pTTBTlty.  Sugar  per  Impi^rial  pint. 


1045,  . 

.  87r3 

griiins. 

1043,  . 

.  972 

l(H2,     , 

.  083 

UH\,     . 

.  920 

1041,  ' 

.    oai 

1040,  . 

.  mi 

1030,  . 

.  683 

U}35,  . 

.  S75 

10:^4,  . 

.  645 

1033,  . 

.  C35 

But  when  the  flow  of  urine  is  no  more  than  two  or  three  pints 
a  day,  the  natural  ingredients  come  to  hold  something  like  their 
Dormal  proportions^  and  contribute  very  sensibly  to  raiBC  the 
density.     Accordingly  with  the  diminished  flow  there  is  a  very 
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greatly  lessened  proportion  between  the  specific  gravity  and  the 
percentage  of  sugar.  The  annexed  table  shows  this  relation  in 
the  urines  of  the  same  patients  when  the  daily  excretion  had 
been  reduced  by  dietetic  means  to  between  two  and  three  pints. 

Tablk  fihrtwinq  the  Ic^Hcned  and  still  mftre  ttncertnin  relation  of  the  ttpecific  gnmbf 
to  the  quantity  of  sxigar  where  the  daily  flow  ranged  between  tvoo  and  three  pinta. 

Specific  gravity.  Sugar  per  imperial  pint 

1044,  ....  625  grains. 

1042,  .  ,  .  .  558  " 

1041,  .  .  .  .  591  *» 

1041,  .  .  .  .  498  •* 

1089,  .  .  .  .  5G8  " 

1039,  .  .  .  .  608  " 

1089,  .  .  .  .  600  «* 

1039,  .  .  .  .  446  »* 

1036,  .  .  .  .  377  ** 

1085,  .  .  .  .  471  *• 

1034,  ....  486  " 

1034,  .  .  .  .  312  »« 

On  comparing  these  two  tables,  it  is  seen  that  the  density 
holds  a  much  less  constant  relation  to  the  proix)rtion  of  sugar 
when  the  daily  flow  is  scanty  than  when  it  is  abundant.  It  i8 
also  seen  that  in  the  former  case  a  given  degree  of  density  in- 
dicates a  much  lower  proi>ortion  of  sugar  than  in  the  latter. 
The  mean  density  in  the  first  table  is  1039.3,  and  in  the  second 
nearly  the  same — 1038.6  ;  but  the  proportion  of  sugar  is  much 
greater  in  the  first,  where  it  averages  813  grains  per  pint,  than 
in  the  second,  where  it  is  only  511  grains. 

Of  the  more  accurate  methods  there  are  two  peculiarly 
eligible  for  practical  use — the  one  on  account  of  its  speedy  per- 
formance, and  the  other  on  account  of  its  easy  application. 

1.  Vofumetrical  method. — This  has  been  brought  to  a  hiffh 
state  of  jKjrfection  by  Fehling.  It  depends  in  principle  on  the 
fact  that  there  is  a  fixed  relation  between  the  amount  of  a 
copper  salt  reduced  to  a  state  of  suboxide  and  the  sugar  present. 
Fehling  found  that  one  equivalent  of  grape  sugar,  or  180  parts, 
decomposed  exactly  ten  equivalents,  or  1246.8  parts,  of  sulphate 
of  copper.  Accordingly  he  prepared  a  solution  of  copper  of 
standard  strength,  and  applied  it  to  fluids  containing  grape 
sugar;  and  the  quantity  of  these  required  to  decompose  a  fixed 
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volume  of  the  cstaiulanl  eoiution  fiinnshed  un  exact  measure  of 
the  sugar  they  contained, 

Fehling's  stanrtard  solution  is  prepared  according  to  the  fol- 
lowing prescription:' 

Sulpha tc  of  L'*jppc'r,  90^  i^ruiiis  ; 
Neutral  tnrtriUo  of  poLu^'^h.  St}4  j^minri  ; 
i?oliitr<iii  of  caustic  sodn,  ^p.  i;rrMV    1  12.  futtr  fluiti  ounces. 
Add  wuter  to  iinike  up  oxuctly  »wr  fluid  ouncwa, 

grains  of  this  solution  are  exactly  decomposed  by  one 
grain  of  sugar.  The  apparatus  required  for  the  pertbrmance  of 
the  analysis  arc  described  and  figured  at  i^p.  21  and  22, 

Jloflc  of  perfotiiung  the  analysis, — Measure  otf  200  grains  of 
the  standard  .solution  in  the  20U-grain  tube,  pour  this  into  the 
fladk,  and  add  ahout  twice  its  volume  of  water;  then  place 
over  a  spirit-lamp  to  boil.  While  the  copjicr  solutionis  being 
heated,  the  urine  to  be  analyzed  should  be  diluted  with  water 
to  a  known  degree.  In  the  case  of  onliuary  diabetic  urines, 
the  best  dilution  is  one  in  ten.  This  is  ohtaint^d  liy  caret  oily 
filling  tlie  6-oz,  measure  with  water  to  tl»e  depth  of  41  ounces, 
and  then  adding  urine  so  afi  to  make  up  exactly  5  ounces.  The 
mixture  will  then  contain  exactly  one-tenth  of  urine.  ("Wlieu 
the  quantity  of  sugar  in  the  urine  is  very  small,  a  dilution  of 
one  ill  five,  or  even  the  undiluted  urine,  may  be  employed.) 

The  next  step  is  to  till  the  burette  (whicli  is  graduated  to 
grains)  with  the  diluted  urine  to  0.  Then  proceed  to  add  it,  in 
8ucees8ive  small  portions,  to  the  boiling  copper  solution,  until 
the  blue  color  has  entirely  disappeared.  After  each  fresh  addi- 
tion  from  tiie  burette,  the  mixture  Khonld  be  raised  to  the  boil- 
ing-|»ointj  aufl  then  allo%ved  to  stand  a  few  seconds,  so  that  the 
precipitated  copper  may  subside,  and  the  observer  may  see,  by 
holding  the  flask  between  the  eye  and  the  light,  whether  tlie 
luixture  still  retains  any  blue  color.  As  soon  as  the  blue  color 
has  disapjx^ared,  the  analysis  is  complete,  and  the  quantity  of 

*  Mcire  oxiiclly,  in  griitiimea  and  cubic  ceniTm«trei?,  the  pn^porlions  sUrtd  m 
fullowf : 

40  grn mines — crystuU  of  Bulphiito  of  copper; 
160  grftiivmpii — ncutrnl  turtrnl*.*  of  potut^h  ; 
750  gnunmcs— ciiii^tic  sods*,  fp.  x^nw  1,12, 
Add  wwtor  up  to  1154.5  cubic  cervtiiuotrp*. 
|j£acb  to  cubic  ccntitijctrc?  corrc^^pond  to  UOo  gramme  of  grrtpc  sugar. 
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diluted  urine  may  be  read  off.  The  percentage  of  sugar  in  the 
urine  can  now  be  readily  calculated.  Suppose  126  grains  had 
been  added  from  the  burette  ;  this  represents  one-tenth,  or  12.5 
grains  of  undiluted  urine,  and  contains  exactly  one  grain  of 
sugar:  by  dividing  12.5  into  100,  the  percentage  of  sugar  is  ob- 
tained :  or  yY.5  —  8  •  ^^^  urine  contains  8  per  cent,  of  sugar. 

2.  Differential  density  method. — The  second  of  the  two  methods 
of  estimating  sugar,  which  I  have  undertaken  to  explain,  com- 
bines, as  I  believe,  more  perfectly  than  any  other,  the  twin  ad- 
vantages of  ease  and  accuracy.  It  is  founded  on  the  diminution 
of  density  auifered  by  saccharine  urine  when  fermented  with 
yeast.  The  specific  gravity  of  an  ordinary  diabetic  urine  ranges 
from  1085  to  1050.  When  it  has  undergone  fermentation,  and  all 
the  sugar  is  converted  into  alcohol  and  carbonic  acid,  the  specific 
gravity  is  found  to  have  sunk  to  1009,  to  1002,  or  even  below 
1000.  This  falling  otf  in  the  density  arises  from  two  distinct 
yet  necessarily  associated  causes — namely,  first,  the  destruction 
of  the  sugar,  which  was  the  cause  of  the  high  density  of  the 
original  urine ;  and,  second,  the  presence  of  the  generated  alco- 
hol in  the  fermented  product.  Now,  the  loss  of  density  from 
these  causes  must  evidently  stand  proportional  to  the  quantity 
of  sugar  originally  present  in  the  urine,  and  must  consequently 
furnish  a  measure  of  its  quantity. 

The  exijerimental  data  on  which  this  method  is  founded  are 
fully  detailed  in  a  paper  published  by  the  author  in  the  "  Me- 
moirs of  the  Manchester  Literary  and  Philosophical  Society," 
for  1860 ;  also  in  a  paper  in  the  "  Edinburgh  Monthly  Journal," 
for  October,  1861.  The  mode  of  experimenting  was — first  to 
ascertain  by  the  volumetrical  analysis,  which  I  have  just  de- 
scribed, how  much  sugar  was  contained  in  a  certain  diabetic 
urine.  The  urine  was  then  fermented  by  means  of  German 
yeast — its  specific  gravity  having  been  previously  ascertained. 
In  twenty-four  hours  after  the  fermentation  had  ceased,  and  the 
scum  had  subsided,  the  density  was  taken  again,  and  by  sub- 
tracting this  from  the  density  before  fermentation,  the  "  density 
lost "  was  ascertained.  And  it  was  found  that  for  every  grain 
of  sugar  contained  in  an  ounce  of  urine,  one  degree  of  specific 
gravity  had  been  lost.  Experiments  were  multiplied  on  diabetic 
urine;  corresponding  experiments  were  made  with  solutions  of 
sugar  of  known  strength  in  healthy  non-saccharine  urine  and 
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in  pure  water,  and  the  issue  of  all  was  to  establish  the  conclu- 
lion  that  the  numf*t^r  of  degrers  of  ^^ density  lost''  indicated  as 
matn/  grain.^  of  sugar  per  ffahl  oan^e. 

In  the  ]>ractical  application  of  the  method,  the  oi'dinan'  urin- 
omet^r  maj  be  Oi^ed  tor  takinij;  the  densities  :  hut  it  is  well  to 
choose  one  with  a  long  scale,  as  some  of  those  in  use  have  very 
short  ones,  and  it  becomes  impossilile  to  read  the  density  accu- 
rately. Still  further  precision  may  be  attained  hy  dividing  the 
usual  scale  into  two  jiartson  separate  instruments.  I  have  had 
constructed  for  my  own  use  two  [jerfectty  corresponding  urin- 
ometers,  on  one  of  which  the  scale  ranges  from  9^5  to  1025, 
and  on  the  other  from  1025  to  1055,  each  instrument  covering 
30  degrees  of  density.  The  scales  are  thus  rendered  so  long, 
and  the  intervals  betw^een  the  lines  so  great,  that  in  a  clear 
urine  the  sjiecifie  gravity  can  be  easily  read  to  a  quurter  of  a 
degree;  and  even  in  the  fermented  urine,  which  does  not  regain 
its  original  transparency,  but  continues,  at  least  for  many  days, 
more  or  less  cloudy,  it  can  be  read  witli  certainty  to  half  a 
degree* 

Another  important  point  is  to  obviate  errors  from  variations 
of  temperature.  If  the  density  before  and  after  fermentation 
be  taken  at  widely  different  temiMjratnres.  an  error  of  serious 
amount  may  creep  into  the  analysis.  The  best  mode  of  avoiding 
thid  is  to  put  up  a  few  ounces  of  the  uufermented  uriiie  in  a 
"companion  vial/'  and  to  jjlnee  this  side  by  side  with  that  set 
apart  for  fermentation,  so  that,  at  whatever  teniperatnre  the 
fermented  product  may  be  when  its  density  is  observe<l,  its  un- 
changed idkr  ego  stands  near  it  for  comparison  at  exactly  the 
game  temperature. 

The  most  convenient  way  of  proceeding  is  the  following: 
About  four  ounces  of  the  s^iccharine  urine  are  put  into  a  12- 
ounee  bottle,  and  a  hinip  of  (ierman  yeast  about  the  size  of  a 
cobnut  or  small  walnut  is  added  to  it*  A  great  excess  of  yeast 
18  usetl  to  hasten  fermentation,  but  a  little  more  or  a  little  less 
does  not  sensibly  affect  the  result,     Tlie  bottle  is  then  covered 

»with  a  nicked  cork  {which  permits  the  escaiK?  of  the  carbonic 
acid  Sand  set  aside  on  the  mantel-piece  or  other  warm  place 
to  ferment.  Eoside  it  is  placed  a  tightly-corked  4-ounce  vial 
filled  with  the  same  nrine  without  any  jeast.  In  about  twenty- 
four  hours  the  fermentation  will  ha%"e  ceased^  and  the  scum 
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cleared  off  or  subsided.  The  fermented  urine  is  then  decanted 
into  a  urine-ghiHS,  and  its  specific  gravity  taken;  at  the  same 
time,  the  density  of  the  unfermented  urine  in  the  companioQ 
vial  is  observed,  and  the  "density  lost"  ascertained.  Fer- 
mentation is  generally  complete  in  about  eighteen  hours,  if  the 
locality  be  sufficiently  warm  ;  and  it  is  desirable  to  remove  the 
two  vials  into  a  cool  place  two  or  three  hours  before  the  den- 
sities are  taken,  in  order  that  they  may  attain  the  temperature 
of  the  surrounding  atmosphere. 

The  two  following  examples  may  serve  as  illustrations  of  the 
method : 


I. 

10.58 

1004 

49 

IL 

Density  bcfon*  fermentation,      .     .     . 
Density  after  f«Tnu*ntati<»n,    .... 
Degrees  of  density  K)j»t, 

1 

1088 

1018 

25 

1 
Grains  of  sugar  iK»r  fluid  ounce,      .     . 

49 

25 

If  it  be  desired  to  bring  out  the  result  as  so  much  per  cent., 
th '8  is  accomplished  by  nmltiplying  the  number  indicating  the 
'^  density  lost  "  by  the  coefficient  0.23.  Thus  in  the  first  of  the 
above  examples  41)  x  0.23  =^  11.27,  and  in  the  second  25  x  0.23 
=  5.69,  which  are  the  amounts  of  sugar  respectively  j)er  100 
parts. 

The  time  actually  consumed  in  determining  the  quantity  of 
sugar  in  urine  by  this  method  does  not  exceed  four  or  five  min- 
utes, but  the  result  must  be  waited  for  until  the  succeeding  day ; 
this  is  its  chief  disadvantage.  Its  application  is  so  easy,  that  a 
medical  friend  in  attendance  on  a  diabetic  patient  was  able  to 
teach  the  patient's  wife  to  make  the  analysis ;  every  morning 
when  he  came,  she  could  give  exact  information  as  to  the  quan- 
tity of  sugar  excreted  on  the  previous  day. 

Dr.  Ilensley'  has  investigated  the  limits  of  error  which  the 
use  of  this  method  involves,  lie  finds  that  the  rule  arrived  at 
experimentally— namely,  that  one  degree  of  density  lost  in  fer- 
mentation corresponds  to  one  grain  of  sugar  j)er  ounce  of  urine — 


1  Note  on   Dr.  Roberts's  method  of  ottimi'ting  diabetic  sugar,  by  Philip  J. 
Ilensley,  in  vol.  iii,  of  the  St.  Bartholomew's  Ilospital  Keports. 
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agrees  very  closely  with  the  theoretical  result  obtained  by 
calculation.  Dr.  Hensley  concludes  that  if  the  above  rule  be 
applied  to  the  fluid  ounce  measure  of  the  British  Pharmacopoeia, 
and  sugar  be  taken  as  dry  crystal  I izable  glucose  (CgllyO^),  the 
result  obtained  is  slightly  too  large,  but  the  excess  above  the 
true  number  is  less  than  its  sixty-fourth  part,  that  is  to  say,  less 
than  1.6  per  cent. 

Optical  saccharinietry. — The  propefty  of  glucose  of  rotating  the 
plane  of  polarization  to  the  right  has  been  taken  advantage  of 
to  estimate  the  quantity  of  sugar  in  diabetic  urine.  The  best 
instruments  for  the  purpose  are  those  of  Mitscherlich  and  Soleil. 
This  method  is  not  so  universally  applicable  as  the  two  preced- 
ing ;  and  the  price  of  the  instruments,  together  with  the  deli- 
cacy required  in  their  manipulation,  puts  them  almost  out  of 
reach  of  ordinary  practitioners. 

Clinical  signijicance  of  svgar  in  the  urine. — The  presence  of  a 
large  quantity  of  sugar  in  the  urine  is  the  characteristic  feature 
of  diabetes  mellitus:  but  small  quantities  may  be  present  in  a 
variety  of  other  circumstances — as  after  eating  excessively  of 
amylaceous  or  saccharine  articles  of  food,  from  injury  or  disease 
of  certain  parts  of  the  nervous  system,  from  imjiediments  to 
respiration,  &c.  This  subject,  however,  can  be  more  conveni- 
ently treated  in  a  future  page  (see  PnysioLoaicAL  Considera- 
tions BELATING  TO  DlABETES\ 
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Cases  characterized  by  increased  thirst  and  excessive  dis- 
charge of  a  watery  urine  of  low  sj^eciiic  gravity,  free  from  sugar 
and  albumen,  are  grouped  together  under  the  general  designa- 
tion of  diabetes  insipidus. 

The  want  of  uniformity  in  the  course  and  symptoms  of  these 
cases,  and  in  the  anatomical  changes  found  after  death,  indicate 
that  several  wholly  distinct  pathological  states  are  included 
nnder  this  heading. 

Attempts  have  been  made  to  classify  the  cases  according  to 
the  characters  of  the  urine.     Those  in  which  it  was  supposed 
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that  the  urine  merely  contained  an  excessive  amount  of  water, 
without  any  alteration  of  the  total  quantity  of  solids  excreted, 
or  of  the  mutual  proportion  of  the  several  solid  ingredients  to 
each  other,  have  been  named  Polydipsia  {or  excessive  thirst); 
those  in  which  it  was  supposed  that  the  solid  matters,  and  es- 
pecially urea,  wore  excreted  in  excessive  quantity,  have  been 
named  Polyuria;  and  those  in  which  it  was  supposed  that  the 
urea  and  other  solids  were  in  diminished  quantity  have  been 
named  Anazoturia  (Willis). 

Tliis  classification  is,  however,  valueless  in  practice:  both 
from  the  difficulty  of  assigning  a  precise  standard  of  composi- 
tion to  the  urine  under  the  various  conditions  of  existence,  and 
the  tedious  and  difficult  investigations,  extending  over  several 
days,  which  are  required  to  ascertain  the  mean  composition  of 
the  urine  in  any  particular  case. 

I  liave  collected  from  various  sources,  most  of  which  are  indi- 
cated at  the  head  of  this  chapter,  sixty-nine  cases  of  insipid  dia- 
betes ;  to  these  I  have  added  five  cases  observed  by  myself ;  and 
three  more,  of  which  the  particulars  were  supplied  by  my  friends 
Drs.  Bates  and  Bowman.  From  an  analysis  of  these  seventy- 
seven  cases  the  following  account  has  been  drawn  up. 

Etiology, — The  liability  to  diabetes  insipidus  is  very  consid- 
erably greater  in  males  than  females ;  of  the  seventy-seven 
cases,  fifty-five  were  males,  and  twenty-two  females.  The  age 
of  the  patients  at  the  time  of  invasion  ranged  from  the  extremes 
of  infancy  to  old  age  ;  but  the  greater  number  occurred  between 
the  ages  of  five  years  and  thirty  years.  In  the  following  table 
an  analysis  is  given  of  the  ages  of  seventy  cases  at  the  time  of 
invasion. 

Infancy,       ....      7  cases.  |  From  20  to  80  years,    .        .     16  cases. 
From  5  to  10  years,      .        .     15     "  "      80  — 60     "         .         .     16     «* 

"    10—20      "  .        .     18     "      I      "      60  —  70     "         .        .       4     " 

In  two,  if  not  three,  cases  the  disease  appeared  to  have  existed 
actually  from  birth. 

In  a  very  large  proportion,  no  exciting  cause  whatsoever  could 
be  assigned  for  the  disorder.  In  the  remainder,  various  circum- 
stances were  alleged  with  greater  or  less  probability  to  have 
been  the  exciting  causes.     These  present  considerable  similarity 
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to  the  alleged  causes  of  aacchariue  diabetes,  and  stand  in  the 
following  order  of  freqiK'Ucj : 

C<?rebr«l  dt»e«fe  (twbercler  A«')r      •  ^  I  Previ*ms   febrile    or  ififliimmnlorj 

Blows  on  tlie  head»  and  fwlU^  .         ,  fi  I      disA**ai:fi,           .         ,  .         ,         .     6 

liilem|»eranctif .         ....  5  j  Hi-reditiiry  influence*,  .         .         .3 

Exposure  to  cold,  and  drinking  cold          Mti^L'tilwr  ftfort^         »  .         .         .     2 


fluidii  while  huuiedi 


5  I  Ex[>o?ure  to  hot  guTi» 


Mentnl  etnotitin, 


In  several  cases  serious  organic  changes  were  found  in  the 
kidneys.  These  will  he  more  particularly  described  in  coniiec- 
tion  with  the  morbid  anatomy  of  the  dineape* 

Two  ca^es  reeorded  by  I>r,  W.  Watts  (Lancet,  1848)  are 
referred  by  bim  to  sypliiJitie  disease  and  abuse  of  mercury. 

Hysteria,  grief,  neuralgia,  or  the  infiuence  of  a  nervous  con- 
stitution, are  also  tnentioned  as  detcniiining  causes. 

In  some  of  the  traumatic  cases  the  symptoms  set  in  with 
maximum  intensity  on  the  very  day  of  the  accident ;  in  others 
there  was  at  tirst  loss  of  consciousness;  and  the  thirst  and 
diuresis  came  on  with  the  restoration  of  the  faculties,  or  a  few 
days  after.  In  one  case  severe  nervous  symptoms  continued  tor 
six  months  after  a  faM,  and  the  diuresis  first  liroke  oul  at  the 
end  of  this  periods  Iti  four  of  tbe  traumatic  cases  the  symptoms 
persisted  for  Wtween  nine  days  and  a  month,  and  then  finally 
disappeared  as  the  cerebral  symptoms  subsided  ;  in  two  others 
the  disorder  became  permanent,  and  had  already  existed  at  tlic 
date  of  the  record,  six  years  in  one  and  seven  years  in  the  other. 

In  the  eases  associated  with  cerebral  disease,  tumor  of  the 
brain  was  found  in  two — and  degeneration  of  the  cell-elements 
in  three  others.  These  eases  will  lie  noticed  more  particularly 
when  the  morbid  anatomy  of  the  disease  comes  to  be  treated  of 
In  a  case  observed  by  myself  (a  shopkeeper,  thirty-five  years  of 
age),  the  disease  had  come  on  twenty  months  iirevionsly  with 
8t]dden,  complete^  and  jiermanent  loss  of  sight,  first  in  the  left 
eye,  and  six  months  later  in  the  riglit.  During  tht'sc  twenty 
months  the  patient  had  been  in  the  lial>it  of  voiding  two  or 
three  gallons  of  urine  daily.  He  was  also  subject  to  curious 
nervous  attacks,  whii-li  recurred  at  irregular  intervals,  and 
lasted  from  half  an  hour  to  periods  of  several  days.  'Iliey  con- 
sii»ted   in   u  perversion   of  intellect,  incoherence,  irre[>rcssible 
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impulse  to  go  away  from  the  house,  trembling  of  the  limbs  and 
twitching  of  the  muscles.  Sometimes  the  patient  would  fall 
into  an  epileptiform  fit,  with  loss  of  consciousness,  screaming 
and  convulsions,  but  without  foaming  at  the  mouth,  or  biting 
the  tongue.  When  seen  by  me  he  was  totally  blind,  but  the 
intellect  was  perfect,  and  the  general  health — except  during  the 
paroxysms — was  good.  He  could  walk  twelve  miles  with  ease; 
and  in  the  last  eight  months  he  had  gained  weight  to  the  extent 
of  40  lb.  The  history  and  general  character  of  the  symptoms 
appeared  to  point  to  the  existence  of  vesicular  parasites  within 
the  cranium.  The  three  remaining  cases  were  children  supposed 
to  suffer  from  cerebral  tubercle.     They  all  died  in  convulsions. 

Of  the  five  cases  attributed  to  intemperance,  the  symptoms 
came  on  in  one  of  them  on  the  day  after  a  severe  bout  of  drink- 
ing, in  which  the  patient  had  been  insensible  for  two  days. 
Not  one  of  this  group  is  reported  as  cured ;  and  one  died  in 
two  months. 

Two  cases  followed  exposure  to  cold;  and  two  followed 
copious  drinking  cold  fluids  while  the  skin  was  hot  and  per- 
spiring. One  of  the  latter,  related  by  Vigla,  fell  ill  with  un- 
quenchable thirst  and  diuresis  on  the  same  day,  and  died  a  few 
months  after. 

Four  cases  followed  variola,  ague,  fever,  and  inflammation 
of  the  bowels ;  all  ran  a  very  chronic  course,  and  lasted  from 
four  to  twenty-four  years,  wuth  good  preservation  of  health; 
the  symptoms  commenced  immediately  after  recovery  from  the 
initial  complaint. 

In  two  cases,  the  symptoms  commenced  immediately  after 
violent  muscular  eftbrt.  One  was  a  boy  of  twelve,  who  strained 
himself  in  pushing  a  cart-wheel  sunk  in  the  mud.  After  a  few 
months,  the  symptoms  were  subdued  by  nitrate  of  potash ;  but 
some  months  later  a  relapse  occurred,  and  the  patient  died 
suddenly,  from  taking,  as  is  alleged,  too  large  a  dose  of  the 
nitrate  (P.  Frank — cited  by  Romberg).  The  second  is  a  remark- 
able case,  related  by  Jarrold,  in  Duncan's  Annals  for  1801.  A 
girl  of  nineteen,  when  going  down  a  flight  of  steps,  slipped :  with 
very  great  exertion  she  saved  herself  from  falling.  Immediately 
after  menorrhagia  began,  and  on  the  evening  of  the  same  day 
she  experienced  inordinate  thirst  and  profuse  diuresis.  She 
entered  the  Edinburgh  Infirmary,  under  Professor  Gregory, 


COURSE    AND    SYMPTOMS. 


207 


and  was  speedily  cllre^l  of  the  hemorrliage  by  the  compound 
powder  of  ahim.  The  iirioe  amounted  to  the  enormous  quantity 
of  50  IK  ia  the  twenty-four  hours,  sometinieg  even  to  60  lb,,  and 
one  day  to  72  lb.!  Under  tlie  inHuence  nf  lime-water  and  pow- 
dered ga^ls,  the  urine  was  gradually  reduced  to  between  5  lb. 
and  10  lb.  a  day*  She  left  the  hospital  otherwise  in  good  health. 
Three  cases  were  attributed  to  hereditary  influence.  One  of 
these  wa»  a  man  in  good  health,  who  had  auflereil  for  the  long 
period  of  fifty-nine  years  from  jiolyuria.  The  disorder  began 
in  infancy.  IFih  father,  two  brothers,  and  a  sister  had  sufiered 
similarly.  Another  w^as  a  healthy  soldier  of  twenty-four,  who 
had  been  jKiilyuric  for  four  years.  Hia  mother,  brothers,  and 
two  sisters  suffered  in  the  same  way.  The  third  was  a  young 
lady  of  nineteen,  mentioned  by  Trousseau  (CUnique  Medicale, 
t.  ii,  6\l)j  whose  gnindtather  was  afleeted  with  saccharine  dia<- 
betes,  an  uncle  with  Bright's  disease.  She  was  well-grown  and 
tolerably  healthy,  and  had  b<>rne  her  complaint  for  six  years. 
All  these  cases  proved  ineuralde. 

Course  and  Si/rnphms, — The  invasion  of  the  comphiint  is  often 
quite  sudden.  Dr.  l^ennett  relates  the  case  of  a  woman,  thirty- 
four  years  of  age,  who  went  to  her  work  one  morning  at  six 
o'clock  in  her  usual  health ;  at  eight  o'clock,  two  hours  after, 
ehe  was  suddenly  seized  with  intense  thirst  and  diuresis,  which 
became  persistent  from  that  time. 

Id  several  instances  it  is  recorded  that  an  intercurrent  febrile 
or  inflammatory  disorder  temporarily  susj^»ended  tlie  symptoms. 
In  one  case,  an  attack  of  acute  articular  rheumatism  (treated 
with  nitrate  of  potash)  suspended  the  disease  permanently, 
after  it  had  existed  in  intensity  for  eighteen  years.  In  another 
instance  (a  girl  of  nineteen,  poly  uric  from  infancy),  an  attack 

■  of  pleurisy  was  treated  by  a  blister,  which  suppurated  for 
thirty -five  days;  at  the  end  of  this  time,  both  the  pleurisy  and 

L    the  polyuria  disappeared  permanently* 

I  The  quantity  of  urine  voide<l  by  persons  afflicted  with  insipid 
diabetes,  is  usually  considerably  greater  than  in  saccharine 
diabetes:  15,  30,  and  even  40  pints  are  frequently  mentioned  as 
tbe  daily  amount  of  urine.  Its  sjiecitic  gravity  varies  from  a 
little  above  that  of  pure  water  to  1003  and  1007.  It  is  limpid 
and  colorless,  and  contains  but  a  feeble  proj^ortiou  of  solid 
niattei^.     The  [iroportiou  to  each  other  of  the  several  normal 
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iiigretlients  of  the  nriiie  has  not  been  found  sensibly  altered  in 
IX  Insipidus,  ainl  tlie  only  almormal  snbetunce  th^t  hiis.  hitherto 
been  detected  is  inosite.  Inosite  in  small  quantities  has  been 
found  several  times;  and  it  has  been  suggested  that  the  pi'esenoe 
of  this  substance  in  the  urine  was  characteristic  of  th<?  di^eafle. 
This  is,  however,  not  the  ease.  Inosite  has  been  found  i*epeateJ!j 
in  IJ*  Mellitus  and  in  Allmndniiria.  rrobably,  as  Straut^s  con- 
ceives, the  apj>earanee  of  inosite  is  merely  a  coincidence  of  llie 
excessive  transudation  of  watery  fluid  through  the  tissues  of  the 
body  ;  ibr  he  found  inosite  in  I  lie  urine  of  three  healthy  fiersoris 
who,  for  the  purpose  of  experiment,  had  drunk  in  the  eonraeof 
a  day  a  large  quantity  (10  litres)  of  water, ^ 

The  thirst  is  generally  intense;  often  inextinguishable;  in 
several  cases  the  patients  are  stated  to  luive  drunk  their  own 
urine.  When  the  quantity  of  drink  and  the  quantity  of  urine 
were  compared,  sometimes  the  one  and  sometinies  the  other 
showed  in  excess.  Careful  determinations  on  this  point  by 
Falck,  Xeuschler,  and  others,  indicate  that  if  fluids  be  allowed 
ad  lilHiam  the  urine  voided  is  in  about  the  same  quantity  a^ 
the  drink;  but  if  the  ijiibibition  of  fluids  lie  eompulsorily  lU- 
minished,  the  urine  is  not  diminished  in  the  same  projK>rtiou, 
and  dehydration  of  tlie  tissues  results. 

The  skin  is  generally  dry  and  liarsh ;  sometimes  it  preserves 
its  natural  moisture,  and  in  rare  examples  sweating  hiis  been 
observed.  It  is  noteworthy  that  boils  and  carbuncles  are  rarely 
mentioned. 

The  state  of  the  general  health  varies  a  good  deah  In  the 
greater  number  of  the  recorded  cases  fair  health  was  preserved 
— in  several  patients  the  health  was  perfect,  and  some  of  them 
became  fathers  and  mofhers  of  fanjilies,  and  went  about  their 
usual  avocations  without  other  detriment  than  the  ineonveuience 
of  a  constant  thirst  and  incessant  calls  to  void  urine*  A  remark- 
able examjile  of  this  kind  was  eominunieated  by  Mr,  Maxwell 
to  L>r.  Simmons  (Med.  Facts  and  Obs.,  voL  ii,  96).  A  hale  farm 
laborer,  aged  tifty-one,  who  habitually  performe<l  the  severest 
tasks,  thrashing,  mowing,  &c.,  like  his  fellow-work  men,  had 
been  polyorie  for  tw^enty-four  j'cars.  The  disorder  eanie  on 
after  a  fit  of  ague.     The  patient  drank  daily,  summer   and 
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winter,  from  32  to  36  pints  of  water,  and  voided  urine  in  pro- 
portion. Yet  ho  slept  well  (except  tlmt  he  frequently  awoke  to 
driukh  he  had  no  pain  or  atdie  of  any  sort;  he  had  an  excellent 
appetite,  a  moist  skin,  and  perspired  freely  when  he  was  at 
work.  Dr.  Simmons  also  cites  the  case  of  a  woman  remding 
in  Paris,  who  had  been  poly  uric  from  iiifiiucy-  In  due  time 
she  married  a  cobbler,  and  became  the  mother  of  eleven 
children,  of  w*hom,  however,  only  two  were  living  when  the 
case  was  recorded*  T>n  Willis  quotes  the  history  of  an  artisan, 
aged  tifty-five,  who  entere*!  the  Hotel  Dieu,  of  Paris,  for  some 
trifling  bruise  of  the  kuee,  from  which  he  speedily  recovered. 
From  the  age  of  five  years  he  had  suffered  from  a  constant 
thirst,  accompanied  with  a  commensurate  diuresis.  From  his 
sixteenth  year  he  had  drtmk  on  an  average  two  bucketfuls  of 

ter  daily.  This  man  continued  in  good  health;  he  was  the 
fether  of  several  children,  and  experienced  no  incouvenience 
froni  his  intirodty  beyond  what  was  inseparable  from  the  fre- 
quent culls  to  pass  water,  and  the  constant  necessity  for  drink. 
In  a  boy  of  ten,  recently  under  my  care,  in  the  Mancliester 
Infirmary,  who  had  been  voiding  al)out  fifteen  pints  of  urine 
daily  for  several  months,  the  general  health  and  nutrition  were 
perfect.  Excepting  a  dry  tongue  anri  skin,  there  was  no  abnor- 
mal condition  apart  from  the  excessive  thirst  and  polyuria. 
The  hoy  w^as  active  and  intelligent,  and  he  ate  and  slept  well, 
and  looked  rosy  and  plump. 

Tlic  high  state  of  health  is,  however,  exceptional :  more  com- 
monly the  patients  are  very  decided  valetudinarians ;  and  the 
symptoms  from  which  they  sutfer  bear  a  resemblance  to  those 
of  diabetes  mellitus,  thougli  rarely  exliibited  in  equal  severity. 
These  are  ejiigastrie  and  lumbar  pains ;  dry,  harsh,  hot  skin ; 
painful  dryness  and  heat  of  the  mouth  and  fauces ;  emaciatiorj. 
Sometimes  the  appetite  is  voracions,  more  commonly  modemte 
or  indifterent,     The  temper  is  querulous;  the  mental  faculties 

feebled ;  the  bodily  strength  diminished  ;  the  sexual  functions 
often  abolished.  The  face  is  subject  to  erythematous  conges- 
tion. Enforced  abstinence  from  fluids  aggravates  most  of  these 
symptoms:  the  body  then  becomes  unbearably  hot,  the  skin 
suffused^  a  sense  of  intolerable  sinking,  or  even  of  intense  pain, 
is  felt  in  the  jat  of  the  stomach,  and  the  intellect  becomes  con- 
fused, 

II 
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The  loss  of  rest,  the  torineuting  thirst,  the  mental  worry,  at 
length  produce,  in  most  instances,  an  exhaustion  of  the  bodily 
vigor ;  oedema  of  the  feet  often  appears  towards  the  last.  The 
disease  is,  however,  seldom  fatal  directly  by  its  own  virulence. 
More  frequently  the  patient  succumbs  to  some  concomitant 
disorder — phthisis,  pleuro-pneumonia,  or  organic  disease  of  the 
brain. 

In  some  cases  there  was  dislike  to  vegetable  aliments,  in  others 
to  animal  food.  The  cobbler's  wife,  before  alluded  to,  was  very 
sensitive  to  alcoholic  drinks  ;  a  single  glass  of  wine  caused  un- 
easy sensations  in  all  her  limbs,  and  a  sense  of  faintness.  In 
other  instances  the  patients  drank  freely  of  wine  or  beer,  as 
their  condition  allowed.  In  a  man,  observed  by  Trousseau,  there 
was  a  remarkable  tolerance  of  alcoholic  stimulants.  This  roan 
on  one  occasion  drank  a  litre  (a  pint  and  three-quarters)  of 
brandy  in  two  hours;  and  while  in  hospital  he  imbibed  daily  a 
similar  quantity  without  the  smallest  inconvenience.  The 
patient  related,  that  since  his  illness  began  he  had  acquired 
this  singular  inmiunity  from  the  causes  of  drunkenness.  More 
than  once  he  had  laid  wagers  to  drink  twenty  bottles  of  wine 
at  a  single  sitting,  and  had  won  his  wagers  without  the  least 
disturbance  of  the  nervous  system. 

Irritability  of  the  bladder,  with  excessively  frequent  micturi- 
tion, was  noted  in  several  instances. 

The  duration  of  the  complaint  is  exceedingly  uncertain.  The 
traumatic  cases  generally  only  lasted  a  few  weeks  or  months: 
on  the  otber  hand,  one  of  the  congenital  cases  had  endured  fifty- 
nine  yeara,  another  fifty  years,  at  the  date  of  the  record. 

Out  of  the  seventy-seven  cases  collected,  sixteen  are  reported 
as  complete  recoveries ;  fourteen  ended  fatally ;  and  the  remaior 
ing  forty-seven  were  still  in  progress  when  reported ;  though, 
in  some  of  them,  considerable  amelioration  had  taken  place. 
In  the  sixteen  recoveries  the  duration  of  the  disease  was  com- 
paratively short, — ^in  nine,  it  was  under  a  year;  in  one,  four 
years ;  in  two,  eighteen  and  nineteen  years ;  and  in  the  remain- 
der, "some"  years.    In  the  fourteen  fatal  cases,  the  duration 
was  still  shorter.     In  nine  of  them  it  was  under  a  year ;  one 
died  in  the  short  space  of  seven  weeks ;  two  more  in  two  months. 
The  other  five  survived  for  periods  varying  from  eighteen  months 
to  twenty  years. 
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Of  the  forty-seven  cases  still  in  progress,  the  fhiration  of  the 
disease  is  mentioned  in  thirty'tive  iiiBtances :  Five  had  continued 
for  a  year  or  under ;  tive,  for  bt*t  ween  one  and  two  yoar& ;  twelve, 
for  between  two  and  six  years;  six,  for  between  six  and  twelve 
years ;  four,  for  between  twelve  and  twenty-four  years ;  and  fonr^ 
for  between  twenty- four  and  fifty -nine  years. 

Morhiil  Atiatom)j. — Tlie  condition  of  the  organs  after  death 
from  diabetes  insipitins,  baa  only  been  ascertained  in  a  few  cases, 
I  have  found  recorded  nine  post-mortem  examinations  ;  and  to 
these  I  add  one  perfortned  by  myr^elf.  In  three  of  these  cases 
the  lesions  found  presented  a  tolerably  elose  similarity,  and  con- 
eisted  of  an  atrophied  and  degeneratc^d  condition  of  the  renal 
snbstance :  in  a  fonrtb,  the  glandular  tissue  of  tlie  organs  was 
entirely  wanting;  in  a  fifth,  multipie abscesses  were  found  in  the 
kidneys:  in  my  oww  ease,  and  in  one  other,  the  kidjieys  were 
simply  hy]->enemio  and  somewhat  enlarged,  atid  a  tmnor  was 
found  in  the  brain  J  In  two  eases,  fatty  degeneration  of  the 
nervous  tissue  of  the  walls  of  the  fourth  ventricle  was  found. 

As  these  eases  are  so  few  in  number,  I  ehalt  deserilie  them 
more  fully. 

Case  1.  (Dr.  KaiJe^ — Ueale's  Archives,  18()1,  p.  8.) — A  man,  aged 
8ixty-five,  bad  s»jtfi.*reil  from  jaiual ice  and  neuralgia;  he  siiccuudied  in 
eighteen  moiUliH  it*  Hie  eontiinnii  dinresis,  and  tlie  urgent  aud  inces- 
sant calls  to  void  nrinc.  The  quantity  of  nrine  varied  tVom  three  to 
six  pints;  speeilit!  gravity  ncvrr  exceeded  1008;  it  wus  free  from 
sugar^  albnnien,  or  other  morbid  ingredient.  Tlie  antnpHy  revealed 
the  following:  ^"^Tlie  iufnndilinla  and  pelvis  of  botli  kiduevs  were 
greAtly  dilated^  and  the  state  of  sacenlated  kidney  evidenllv  in  pro- 
cess of  establishment.  Left  kidney  of  natural  size.  Riglit,  one-haJf 
larger,  and  of  darker  color.  Botii  sliowed  depressions  along  tlie  snr- 
face,  marking  the  interlolmlur  portions.  I'revions  to  section,  the 
cones  could  be  distinctly  felt  as  niucb  denser  tban  the  interpyrandclal 
portions^  giving  indeed  the  sensation  of  so  many  little  ttnnors  or 
nodules.  On  section,  both  were  seen  to  be  pale  and  Ilaceid,  ami  evi- 
dently undergoing  a  giadual  process  of  absorption.**  The  bla<lder 
was  somewliat  large  and  thickened  ;  the  ureters  dilated.  Tlie  thoracic 
aod  the  other  abdominal  organs  were  not  diseased. 

Ca^e  2-  (Dr,  Eade — Beale's  Archives,  I8fi2,  p.  128*) — A  man,  aged 
sixty-two,  had  experienced  excessive  thirst  and  diuresis  for  twenty 
years.     Health  fair,  until  two  years  before  death,  when  it  began  to 

I  In  an  Appendix  to  the  proftent  chnpter  reference  ib  made  to  #f>me  cases  of 
poljurin  (with  reeard*  of  poM-morUnn  exaiDiiiations),  in  which  a  minute  quaality 
of  iugar  existed  tempomrily  in  the  urine. 
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fail,  and  for  the  la^t  nine  mouths  he  was  unable  to  work.  The  qimn- 
tity  of  urine  often  anion nteil  lo  fonrteeu  and  sixteen  pints,  and  h:id 
never  ctnUained  sujLijar  or  allvnmen.  There  was  little  pain  beyomi  a 
sense  of  weariness.  Tlie  trowels  were  conslipated,  aiul  the  Ht'nuiifi 
very  irritable  with  frefjuent  voniitin«jf.  At  length  the  bladikn*  becaiiK' 
unable  to  expel  its  content**^  iind  a  ty[>lioid  citiite  HUt>ervened;  the 
fetoniaeh  rejeuled  everything^  and  he  died  exhausted, 

Atttopsi/, — Both  kidneys  were  diminished  in  size,  deepl^^  lobed  OD 
the  surlaee,  and  very  dense  to  the  feel  in  the  position  of  the  eoiie*. 
On  section  thej^  were  seen  to  be  greatly  wasted.  The  eortical  por- 
tions very  thin,  and  scarceh^  to  he  di8ting:nished  from  the  pyraundal. 
The  eoues  were  nearly  absent,  or  rather  were  eon  verted  into  dense 
fibrous  tissue,  eontaining  many  large  cystilorm  spaces.  The  uiticotjs 
uieuibrane  of  the  pelvis  was  thickene^d,  (ibronsdooking,  and  darkly 
eonirested.  The  pelvic  cavities  considerably  enlarged.  Ureters  a 
littie  dilated,  ihi  nncroscopicid  examination  (by  Dr.  Beale)  msitiy 
of  the  lubes  were  fonnd  narrow  and  nuich  wasted,  while  othena  were 
twice  their  natural  dianjcters.  The  walls  of  the  tubes  were  firm  and 
thick.  The  capillary  vessels  everywhere  were  surrounded  iiy  a  cnii- 
hitlerable  quantity  of  fibrous  unite  rial  vvitii  nutuerous  nuclei.  The 
iMnliu^hian  Ijodics  were,  for  the  uu>st  part,  smaller  than  in  heahli. 
The  ciiithelial  celKs  were  also  smaller,  as  well  as  more  numerous  thmj 
in  health,  and  the  tubes  afipeared  to  he  di.stended  in  many  places  by 
their  accumulation.  The  suprarenal  catisulcs  were  greatly  diseased, 
and  converted  into  (laccid  cysts.  The  bladder  was  enlarged,  and  its 
walls  thin  ami  pale.  The  other  abdnudnal  organs  were  health}*,  exempt 
perlmjts  the  liver,  which  was  intensely  congested*  In  neither  case 
does  tlie  brain  appear  to  have  been  examined* 
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Cask  3.  (Neulfer^cited  in  Magnaut's  Thesis.) — A  man,  n 
twenty-eight.  The  disease  came  on  after  a  drunken  bout.  There 
w*as  intense  thirst;  the  urine  amounted  to  thirteen  or  fourteen  pints 
a  day;  s|jecif!c  gravity  1001  to  J (^02;  without  trace  of  albumen  or 
sugar.  He  emaciated  ra])idly  ;  had  pain  in  the  epigastrinm  ;  at  len^li 
frequent  Vi>miting;  itching  of  the  skin,  which  was  dry;  enfeebled 
vision,     lie  died  in  about  two  months, 

AitNtpi^ij. — Till*  gastric  mucous  membrane  was  pale  and  swollen; 
the  kidneys  were  notably  diminished  in  size,  pale,  amvmic;  the  epi* 
theliuuj  of  the  tubes  fatty;  bladder  contracted;  mucous  membrane 
a  liltlc  tu  me  lied  ;  other  organs  hcaltliy. 

Cask  4.  (Dr.  Strange— Beale*B  Archives,  1802,  p,  276).— The  patit-Dt 
was  a  farm  laborer,  aged  eighteen,  wlio  presented  the  a]q)earaDce of 
a  moderately  stont  lad  of  fifteen.  Jle  was  admitted  into  tlie  Wor* 
cester  Inlirmary  on  October  H),  1801,  The  skin  and  tongue  were 
natural,  and  the  fate  ruddy;  ap])etite  nonual;  thirst  constautly  ei- 
cessivc;  bowels  generally  relaxed.  The  urine  amounted  lo  about 
twelve  |»ints  in  the  twentyd'our  houi-s;  its  specific  irravity  was  lOOT; 
it  contained  neither  sugar  nor  albinneu.  All  the  history  obtainnbk 
was,  that  the  patient  had  been  a  delicate  and  backward  bov ;  that  ii« 
had  had  this  dinresis  for  a  ninnlier  of  years,  and  that  the  meHic*nl 
attendant  hail  always  alllruu^tl  that  the  urine  did  not  contain  sngnf' 


Dr.  Strange,  lieiiig  desirous  to  ascertain  whetlier  the  di uresis  was 
kept  lip  by  the  excessive  imbihition  of  fltiicls  (in  accordance  witli  tlie 
theory  of  Professor  Heurett  and  otbers),  res»tricted  the  jialient  to  a 
more  moderate  allowance  of  fliii<l!>^.  A  warm  Imtii  was  nduiiniHteretl 
twice  a  week,  Fonr  days  after  admisKioii  (<)ctoht"r  23)  the  nrine 
measured  nine  pints;  its  sjjeeific  gravity  was  U)t)^n  On  thi*  litjlii  the 
bowels  were  mnch  relaxeii;  urine  five  pints.  On  the  28tlu  a  plios- 
phoric  acid  mixture  which  he  liad  lieen  previously  token  was  omitted, 
and  mist,  eret.  co.  given  instead.  On  tins  day  the  patient  com- 
plained for  the  first  time  of  beadaclie,  with  weakness  and  loss  of 
appetite;  there  were  also  some  febrile  symptoms.  On  the  20th,  tlie 
bowels  being  still  reJaxetl,  5  minims  of  tiuct.  opii,  and  half  a  draclmi 
of  tinct.  catechu,  were  ad<led  to  the  mixture.  On  the  3<tth,  he 
became  drowsy,  with  pain  at  the  back  of  the  head  ;  the  diarrhiea 
continned,  with  vomiting.  Effervescing  <b'aughts,  with  nitric  ether, 
were  now  administered  in  lieu  of  the  jirevious  medicines  ;  half  an 
ounce  of  l>randy  was  given  three  times  a  day,  and  cold  a]»i>Iie<l  to 
the  head*  On  NovembtT  t?d,  the  drowsiness  and  sickness  had  abated  ; 
the  bowels  were  confined;  the  urine  tliree  and  a  half  i»intH,  stiecifit; 
gravity  1004,  The  brandy  was  omitted,  and  half  an  oiuice  of  castor 
oil  administered.  As  it  now  api>eared  that  restricting  the  i>atient  in 
his  drink  had  resnlted  in  mischief,  he  was  allowed  to  lake  as  innch 
water  or  l»arley-water  as  he  pleased.  On  November  4th,  in  the  morn- 
ing* he  w as  aga i n  d i  o w sy  ;  in  the  evening  he  was  se i ze d  with  eo n \ u U 
sions^  and  shortly  ailerwards  he  liecame  comatose  and  insensitde, 
with  dilated  jHHiils  and  stertorons  breathing.  Jle  was  bled  to  Jx, 
and  much  relieved  thereliy.  The  coma  ceased,  and  eonsciousness 
and  speech  returned  in  a  qnarter  of  an  hour.  Mustard  was  aiiplied 
to  the  feet,  and  a  draught  containing  tinct.  cantliar,  and  sp.  a*th,  nit., 
iu  camphor- water^  was  given  every  third  honi%  with  a  view  of  restor- 
ing the  aeciistomed  diuresis.  On  the  morning  of  the  5th  he  was 
cotiseious,  and  still  had  some  headache.  The  diuretic  mixture  was 
courinued,  and  a  black  draught  administered  immediately.  On  tlie 
6th^  he  was  again  funnd  in  a  semi-conmtose  state,  the  pnpils  were  di* 
lated,  and  there  was  slertor^  vvith  sighing  respiration.  8ix  leeches 
were  applied  to  the  temi)!es,  miistard  to  the  feet^  and  cold  to  the  head. 
The  coma  became  more  iirofound,  ami  he  died  at  0  P.M. 

Au/opHij, — The  kitlneys  were  ibnnd  to  be  red  need  to  mere  saes,  of 
from  twice  to  thrice  the  extent  of  ti>e  healthy  kidney.  There  was  a 
complete  absence  of  all  proper  parenchyoiatous  snbstiinee,  both  tubu- 
lar and  cortical;  the  sacs  being  <liviiied  into  a  uiimber  of  cells  by 
iht  intertubular  septa  which  occur  in  the  fetal  state.  The  walls  and 
septa  were  formed  of  strong  tibrons  tissue,  lined  with  what  appeared 
rather  serous  than  mucous  mendjrane,  and  the  cavity  and  met  era 
contained  a  small  quantity  of  the  same  urinous  fluid  which  had  been 
pafised  during  life.  The  ureters  were  so  nuieli  dilated  that  that  on 
the  right  feide  was  at  tirst  mistaken  for  the  ascemling  colon.  The  eir- 
cuinference  of  the  ureter  varied  troni  three  to  four  and  a  half  inchee. 
The  kidney  and  ureter  of  either  side  were  almost  |>reeisel>'  in  the 
same  condition.  The  urine  in  the  ureters  and  sacs  was  tested  for 
urea  by  evaporation  and  nitric  acid,  without  result.  On  closer  ex- 
amination no  proper  kidney*substance  could  be  discovered,  nor  did  it 
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appear  that  there  ever  had  been  any  tubular  or  cortical  portions; 
here  atul  there  were  a  few  hard  cart ilaj^:! nous  masses  of  very  small 
size,  closely'  adherent  to  the  menibraiie  forming  tht*  feac.  The  other 
abdominal  and  the  thoracic  orjraiis  were  healthy.  The  bruin  wa*  uol 
examined. 


Case  5.  On  the  UMi  of  May,  18G2,  I  saw,  with  Mr.  J.  Smith,  of 
Stretford  Kofid,  a  youth  of  bixtccn  years  of  age,  who  was  passing  4 
large  ijuautity  of  a  watt^ry  mine,  lie  was  moderately  well-grown, 
exceedingly  emaciated,  weighing  only  78  lbs.  Piibe  127;  Itmgtie 
glazed,  red  in  the  centre,  and  covered  with  a  yellowish- brown  fur  at 
the  sides.  The  skiti  was  ilry  and  harsh.  The  patient  was  IronlW 
with  intense  and  incessant  thirst,  and  voided  from  nine  to  twelve 
pints  of  urine  daily.  Ttie  appetite  was  bad.  Neither  the  head  mr 
chest  were  the  seat  of  any  sulijective  symptomB. 

lie  gave  the  following  account  of  hinii^elf.  Previoos  to  his  prei«at 
iliiiess  he  was  occnpied  as  a  clerk  in  a  warehonse,  and  bad  eojoj'd 
nninterni[ited  health  nnlil  tliree  months  ago.  About  that  time  he  no- 
ticed that  he  was  getting  thinner  and  weaker,  that  he  »irauk  a  grcHtdeal, 
and  never  perspired.  These  syrn[>tnnis  had  undergone  agi'^adual  and 
steady  increase,  and  a  fortnight  ago  had  sustained  an  alarming  aggm- 
vation.  The  patient  could,  nevertjieless,  still  go  about,  and  even  take 
the  air  for  siiort  periocls.  He  sulTcred  no  pain  in  an}'  part,  but  he  slept 
tiadly,  and  jjassed  restless  nights.  The  ap[)etite  had  been  inditfereiit 
from  the  very  beginning,  and  it  was  now  altogether  lost.  The  howeli 
were  moved  abnost  daily,  but  there  was  a  tendency  to  constipation. 
Dyspeptic  symptoms — lieaviuess  after  food,  tlatnlence,  and  occa* 
sional  vomiting — had  been  noteil  from  the  commencement  of  the  ill' 
ness,  but  they  did  not  attain  a  great  severity  at  any  time. 

In  searching  back  among  the  patient's  antecedenls  for  any  deter- 
mining cause,  no  fact  of  nmment  was  elicited.  The  lad  had  been 
living  in  comfort,  well-clad,  well-fed,  and  well-honsctl,  with  hh  grown- 
up sisters.  No  tuberculous  nn'  rather  family  taint  could  be  triced. 
The  case  had  beejj  treated  with  morphia,  bismuth,  and  permanganate 
of  potash,  but  with  no  result  beyond  a  palliation  of  the  dyspeptic 
symptoms. 

The  urine  of  the  twenty-four  hours  was  carefully  collected  and 
measured  on  six  several  occasions,  ami  portions  sent  to  me  for  exam* 
ination.  The  characters  of  it  were  constant;  it  was  pale  like  wat«*r, 
and  the  specific  gravity  varied  from  100:^.7  to  1004,  The  quantitjr 
w^as  between  nine  and  ten  pints  at  the  time  of  my  visit.  It  afterwards 
increased  to  fourteen  pints  daily.  There  was  neither  albumen  nor 
sugar  in  it,  and  its  reaction  was  faintly  acid.  The  quantity-  drank 
was  found,  on  exact  measurement,  to  be  almost  i>recisel3'  equal  to  tijc 
quantity  of  urine.  The  auHUint  of  urea  varied  firun  0  4  lu  0.55  per 
cent.,  and  from  394  to  505  grains  in  the  twenty-four  hotirs.  This  was 
ati  enormous  quantity  for  the  wciglit  of  the  l>ody,  According  to  the 
mean  results  labtdated  by  Dr.  Parkes,  the  daily  secretjun  for  iiia 
weight  of  7h  Ik  slioukl  ooiy  have  been  i!T5  graitjs. 

The  patient  continued  without  uiueh  change  beyond  a  progressive 
increase  of  debility  and  loss  of  Hesh,  drinking  enormously,  and  void- 
ing corresponding  quantitie«  of  urine,  until  July  oth,  when  he  ivaa 
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snddeuly  seized  with  convulsions  and  inserisibilit}'.  After  the  con- 
inilflions  bad  ceased,  he  began  to  recover  some  decree  of  conscious^ 
ne$9^  and  passed  into  a  senii-eoinalose  condition,  wbich  |>ersisted  for 
jbbree  days,  and  then  pas*>ed  away.  During  tlic  periof!  of  nnconscious- 
iiecis  the  dioresiK  ditninished  notably;  but  it  returned  immediately 
afterwards,  anil  the  patient  continiieil  very  mncb  as  he  was  lietore  the 
seizure,  for  a  |>criod  often  days,  when  lie  was  afj:nin  taken  witli  con- 
vulsions and  insen.sibility,  and  died  «in  tin:*  morning  of  Jnly  18th. 

Aftfojmt/, — Thiity  honrs  a  tier  death.  The  body  was  euiaeiuted  to 
the  last  degree;  signs  of  inoi|iient  putrefaction  appeared  on  the  alf- 
douien.  the  weather  being  warm, 

Clntit.  The  heart  was  healtfiy,  bnt  very  small;  the  hvngs  were 
stuffed  with  crude  tubercle  throughout  their  upper  lolies,  and  several 
small  vomicie  lay  scattered  through  ihcni. 

Abdottmt,  Five  tuberculous  ulcers  were  discovered  in  the  small 
intestines ;  some  of  them  had  penetrate(!  the  mucous  and  muscular 
coats,  and  seemed  ready  to  loeak  tlirongh  the  peritoncnm.  There 
was  no  tubercular  deposit  in  the  pCTitoncum  generally,  nor  any  in  the 
liver  or  *i|)leen. 

The  Kidtinjs  were  voUiminous,  smooth,  flaccid,  and  the  two  to- 
other weighed  eight  ounces.  On  section  they  showed  no  dispropor* 
lion  between  the  pyramidal  and  cortical  portions,  nor  any  other  mor- 
bid change.  Examined  microscopically^  the  tubes  and  cells  appeared 
normal. 

Ht'fifL  About  two  ounces  of  clear  serum  escaped  from  tiie  arach- 
noid sac.  The  meninges  were  free  from  tid.iercle,  and  tjnite  naturab 
The  veulrieles  were  greatly  distended,  and  contained  yix  ounces  of 
clear  serum ;  their  parietes  were  macerated,  and  gave  way  with  the 
slightest  traction, 

A  nodide  of  yellow  tubercle,  of  the  size  of  a  ha/^el-nut,  lay  iui bed- 
ded in  the  letl  hemisphere,  in  the  border  of  the  longitudinal  fissure, 
midway  between  its  extremities,  and  cropping  out  on  the  surface. 
Anotlter  nodule,  as  large  as  a  gardendtenu,  was  found  in  the  posterior 
border  of  the  right  half  of  the  cerebellum.  An  undue  vascularity 
prevailed  at  a  few  spots  of  the  surface  of  the  encephalou.  Apart  from 
what  has  been  related,  the  luain-sulistanee  was  heaUhy  and  of  firm 
consiistence.  The  fioor  of  the  fourtli  ventricle  was  especially  ex- 
amined ;  it  was  pale  aud  natural,  with  no  tubercular  mass  in  its  im- 
mediate vicinity. 

Cask  0.  (Masearel— Gnz.  d.  Hop.,  February  23,  1803.}— The  pa« 
lient  was  a  man,  aged  liity,  jmle  and  tbin,  withunt  fever,  but  a  de- 
vouring I  hirst,  an<l  a  red  tongue^  appetite  good,  but  nc*t  voracions- 
He  drank  daily  from  eight  to  ten  pints  of  water,  and  voided  urine 
proportionally.  Tlie  ditiease  had  existed  eight  months.  Seven  days 
aflt^r  entering  the  hospital  be  becauje  feverish,  at  first  only  in  the 
night,  then  eontinuousiy,  with  nausea,  and  epigastric  teurlernesa. 
Thirst  was  iutense,  but  there  was  no  appetite.  Not  the  leasit  trace  of 
sugar  or  albumen  existed  in  the  urine.  Tlie  urine  showed,  utter  tlie 
fe%'er  became  persistent,  on  coolings  a  slight  yellowish-white  deposit, 
not  mucous,  but  as  if  purulent.  This  last  chax*acter  was  only  noticed 
tifo  days  before  death. 
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Autopiitj — The  left  kidiiev  was  more  ml  u  mi  nous  than  the  n^lit, 
ami  eii^ht  to  ten  little  flttsce^.ses,  varvitigfrom  the  size  of  u  ]>i!i*s  head  to 
n  small  fiiliei't,  wert^  foiiud  hi  tlie  urirtical  part  The  smaller  aUscesses 
contained  almost  com-rele  pns,  and  the  larger  ones  fluid  pus,  without 
any  tii!>ercle.  The  infundibnla  were  filled  with  a  creaniy  lluid.  All 
the  abscesses  were  near  to  and  reached  the  stirface. 

The  lijjht  kidney  was  of  iiatnral  size,  hyj^eriemic,  and  free  from 
disseminated  at>8ees8e9,  but  a  lactescent  flnid  could  be  squeezed  froiD 
tlie  pyramidal  portirms, 

Tlie  brain  was  not  examined. 

Oa8K  7*  (Revne  d.  H«'*|iitaux,  ISHL)— A  man,  set.  35,  who  hnd  hafi 
saccharine  urine  five  years  before,  was  passing  flaily  six  tf»  seven 
litres  of  urine,  sp.  gr.  ltH)l-T»  not  containing  cither  alhnmeunr  st^^ar. 
The  patient  was  snilering  frt»m  phthisiHi.  Being  seized  with  afutc 
pulmonary  eympioms,  the  nriue  fell  to  a  small  quarttlty;  a  purpuric 
eruption  came  out  on  the  skin,  and  death  took  place  fourteen  ilays 
after,  without  cerebral  complications- 

Aui'tpin/^^Tiw  walls  of  the  fotjrth  rentricle  were  more  vascalur 
than  usual,  nud  some  tawny  spots  w*ere  seen  disseminated  on  the  sur- 
face. On  making  transverse  sections  of  these  spots,  Lu^'s  discovered 
with  the  microscope  extensive  fatty  degeneration  of  the  nerve  cell^* 

Cabes  8  and  *>.  (Kien,  Gaz.  Ilebd.,  1866,) — In  one  case  Kien  found 
great  vascularity  of  the  kidneys.  In  the  walls  of  the  fourth  ventricle, 
scattered  yeUovv  spots  were  found,  which  cxhilrited  under  the  micro- 
8eo]>e  abundant  evidence  of  fatty  degcneratiiui  of  the  nerve-elements. 

In  his  second  case,  no  chauijes  were  found  in  the  kidneys,  neither 
with  tlie  naked  eye  uor  with  the  micro8co()e,  lieyond  congestion  of 
the  Malpighiau  bodies.    Nothing  was  found  in  the  medulla  oblongaliu 

Case  10.  (Reported  by  Mosler  iJi  Virchow's  Arehiv,  43,  225.) — ^The 
patient  was  a  girl  of  twenty-two,  who  had  for  many  3  ears  been  snfl'er- 
ing  from  Bvuiploms  of  tumor  of  the  brain.  In  the  latter  years  of  ber 
life  she  was,  111  addititm,  sutferiuuf  from  symptonjs  of  diabetes  insipi- 
dus. After  death,  a  tumor  as  large  as  a  walnut,  of  a  Kbro-[dasttc  na- 
ture (GliO'Sarconm  of  Virchow),  was  found  attached  to  the  floor  of 
the  fourth  ventricle,  and  lilling  the  entire  cavity. 

Nature  of  Diaheks  Ittsipidns, — ^A  review  of  the  ix>8t*niorteiii 
examinations  just  recorded,  is  sufficient  to  show  that  the  initial 
disorder  in  tliabctcs  insi[*idiis  nuist  be  looked  for  elsewhere  than 
in  the  kidneys.  The  diverse  organic  alterations  foiiuil  in  the 
kidneys  l>y  I'^ade,  Ncuffer,  and  Mascarel,  were  evidently  secon- 
dary, and  produced  by  the  irritutioiiof  the  frequent  micturition 
and  excessive  and  long-continued  diuresis.  Similar  alterations 
are  found  in  the  kidneys  of  persons  dying  of  long-standing  sue- 
chariiie  diabetes.  The  case  of  Dr*  Strange  is  certainly  very 
puzzling :  one  can  only  conceive  a  teleological  reason  for  the 
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diuresis;  namely,  the  absolute  necessity  for  an  immense  transu- 
dation  of  watery  fluid  to  make  np  for  the  imperfection  of  the 
glandular  apparatus, 

Xor  can  the  disease  be  regarded  merely  as  excessive  thirst 
and  a  vicious  habit  of  profuse  potation.  It  has  been  almost  iu- 
variubly  found  that  an  euforecil  diminution  of  liquids  fails  to 
arrest  the  diuresis,  except  partially.  The  observations  of  Faick, 
Xeuaehler,  and  Neufier,  agree  perfectly  io  Ibis;  that  wlicn  the 
supply  of  water  by  the  mouth  is  diminisiied,  the  quantity  of 
urine  notably  exceeds  the  ingoing  water,  and  thereby  occasions 
dehydration  of  the  tissues,  with  an  intolerable  aggravation  of 
the  symptoms. 

It  may  be  regarded  as  probable,  that  the  immcdifrtr  anatomi- 
cal cause  of  polyuria  is  a  dilatation  of  the  renal  capillaries, 
whereby  their  walls  are  thinned  and  rendered  favorable  to  in- 
creased transudation  of  watery  fluid  from  the  bhioJ.  Jhit  how 
IB  this  brought  about  *^  It  is  now  generally  believed  that  the 
minute  bloodvessels  possess  in  their  circular  and  longitudinal 
muBcular  coats  a  provisioti  for  an  active  ex|jansion  as  well  as  an 
active  constriction  of  their  calibre.^  This  provision  is  under  the 
control  of  the  sympathetic  branches  of  nerves  (nervi  vasi- 
motores),  and  serves  to  maintain  tJie  aqueousness  of  the  blootl 
within  certain  limits  of  health.  When  the  tissues  and  l>!ood 
are  overcharged  with  water,  the  renal  vessels  expand,  and  per- 
mit a  copious  transudation  of  an  aqueous  urine;  when,  on  the 
other  hand^  the  system  is  undercharged  with  water,  they  con* 
tract,  and  tljercby  restrict  the  urinary  traot^ndation.  In  dia- 
l>etes  insipidus  this  eudownient  seems  greatly  impaired;  the 
renal  capiliarieis  apiiear  to  resemble  tlie  iri^^  in  glaucoma,  which 
remains  ifi  a  motionless, semi-dilated  state, and  neither  contracts 
with  light  nor  dilates  with  belladonna.  In  polyuric  subjects 
the  contractile  jiowcr  of  the  renal  vessels  is  apparently  para- 
lyzed ;  and  the  power  of  regulatifig  the  urinary  flow  conse- 
quently lost.  If  a  healthy  person  inil)il>e  an  excessive  amount 
of  water,  he  rapidly  gets  rid  of  the  overplus  by  a  sudden  and 
copious  diuresis,  and  then  the  secretion  falls  quickly  to  its  ordi- 
uiiry  rate:  but  a   polyuric  subject,   under  similar  conditions, 

*  For  »  demonstration  of  tlit.^  unAtomieal  pui^^ibnUy  of  tbii  endowment  I  must 
Tcttf  to  SchilT*  ingenious  researehns.  See  hi*  Unter^uchungen  Qber  Uie  Zucker- 
hU(3ung  in  dor  Leber,  p.  92,     Wiirzbtirg,  1859. 
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Bhows  very  little  immediate  increase  of  urine,  but  a  steady,  per- 
sistent, thoui^h  leas  intense,  augmentation,  lasting  niuny  lionrs, 
and  wliiclj  i^  not  succeeded  by  a  fall  to  the  ordinary  standard. 
On  the  other  hand,  if  a  Iiealthy  person  imbibes  a  lessened 
quantity  of  water,  the  discharge  of  urine  falls  in  proportion: 
whereas  the  polyurie^  under  the  same  circurn stances,  shows  uo 
such  udiiptation ;  he  still  continues  to  discharge  an  undue 
amount  of  urine,  which  necessitates  constant  inibibitiou  of  uew 
supplies  of  water  to  prevent  dehydration  of  tlie  tissues.^ 

On  this  view,  the  pnmary  cause  of  diabetes  insipidus  must  be 
looked  for  in  some  other  i>art8  than  the  kidneys ;  namely,  iu 
some  part  of  the  chain  of  syni pathetic  nerves  which  controls 
the  action  of  the  contractile  tissues  of  the  renal  vessels.  This 
chain  extends  from  the  kidneys  to  the  abdominal  ganglia, 
tiienee  to  the  spinal  cord  and  the  floor  of  the  fourth  ventricle, 
where  the  sympatlietic  system  seems  to  have  its  centre.  From 
above,  this  centre  receives  impressions  from  the  enceplialou. 

This  theory  seems  conformable  both  to  experiment  and  to 
clinical  facts.  Bernard  found  that  by  jnincturing  a  certain  s|X)t 
in  the  floor  of  the  fourth  ventricle,  an  augmented  secretion 
could  be  produced  of  a  watery  urine,  containing  neither  sugar 
nor  albumen.  A  large  proportion  of  the  cases  of  diabetes  in- 
sipidus followed  injuries  to  the  nervous  centres^  or  were  evi- 
deutly  dcj^iendeut  on  some  derangement  of  the  nervous  system. 
In  four  cases,  palpable  disease  of  the  brain  was  found  after 
death,  while  the  kidneys  %vere  healthy.*  In  other  cases,  it  is 
Itrolmlile  that  the  syuipathetic  in  the  al>domeu  was  the  point 
originally  injured.^  Among  such  may  he  classed  those  arising 
from  drinking  cold  iluida  while  the  body  was  heated,  and  per- 


*  See  Andersuhii'fi  Innug,  Di^sertHlion. 

■  In  ft  vma  tinker  my  care  Umt  y<«r  (1871),  a  rnfrchnnt,  w;t.  40,  somewhnt  given 
to  alt'ohnlic  excesses,  Hod  of  an  t^atetul^le  ieiiiperumentf  CDmrncTiccd,  hbout  hix 
weeks  beftvre,  to  puss  larg^e  quHHtltieB  til'  uririi'  of  low  sppciflc  gritvity,  <;ui)tMining 
no  Bugafi  byt  tilwnja  a  ?en*»n>le  truce  of  ulbumun.  Ho  uyuttUy  pussed  itbi^ut 
twenty-ilve  pints  of  urine  daily*  After  the  disease  hiid  gone  on  witlmui  Hmeliu- 
ration  for  uino  weeks,  double  visi»m  came  on,  with  constant  and  ?ev«*re  head- 
ache.  I  have  eiuce  learni-d  that  thi.^  gentleman  bad  beeoniL*  bini ridden  and 
hemiplegic. 

*  In  reference  to  this  point,  see  two  papers  by  Eckhardl  mnd  Knoll  in  EcHt- 
hardt'B  Beitrage,  vi,  heft  i.  Also  Alerbaeh**  p»i|)er  cited  at  the  bead  of  thi* 
chapter. 
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taps  also  those  following  alcoholic  excesses.     x\nother  feature 
I  of  the  disease  favorable  to  the  theory  of  its  nervous  origin,  is 
Us  occassional  sudden  onset  after  events  which  do  not  directly 
implicate  the  urinary  orj^uns  ;  and  its  eiiually  sudden  fltiljeidence 
when  a  strong  impression  is  made  on  the  system  by  an  intercur- 
rent inHanimation.     The  total  and  onexf»ected  disapix'aranee  of 
tbe  di^ea^e,  after  continuing  many  months  or  years,  in  more  in 
accordance  with  the  habit  of  neuroaes  or  nervous  diseases  than 
of  any  other  clas*s  of  nuiladies. 

The  dui'/iams  of  diabetes  insipidus  lie?  on  the  surface.  A  per- 
iiiaD<3tit increase  of  the  urine,  %vithout  sugar  or  albumen,  suffices 
at  once  to  define  and  to  identify  it.  But  it  is  evident  from 
the  facts  and  considerations  before  achhieed,  tliat  to  gait^  a  use- 
ful clue  for  treatment,  we  must  attain  to  more  precise  notions 
U  to  t!ie  part  originally  affected — whether  brain,  or  cord,  or 
alKlomiDal  ganglia,  aud  also  as  to  the  nature  of  the  lesion  in  tlie 
affected  part. 
The  prognosis  is,  speaking  generally,  leas  serious  than  in  sac- 
arine  diabetes  ;  nevertheless,  insipid  diabetes  h  a  very  unman- 
cable  complaint ;  it  generally  resists  treatment,  and  not  un- 
IVefjuently  runs  a  fatal  course.  The  gravity  of  the  prognosis  in 
apartit^ular  case  depends  on  the  severity  of  the  general  symp- 
toms, and  on  the  presence  or  ab3ence  of  complications*  The 
cftj^es  which  alieet  the  general  health  the  least,  though  mostly 
proving  incumble,  appear  to  he  those  which  arise  after  the  in- 
flammatory eomj>!a!ntt^,  after  mental  emt»tion,  cerebral  injuries, 
and  those  wliiclj  ari^e  early  in  life  without  any  known  cause. 
On  the  other  hand,  those  whicli  dcpvend  on  organic  disease  of 
tlie  iKTVous  centres  are  net-essarily  fataL 

TreatiiieriL — Until  we  obtain  a  better  insight  into  the  pathol- 
c^gyof  these  cases,  our  treatment  must  be  necessarily  empiri- 
t^al,  Jlitherto  the  indications  pursued  liave  been  mostly  confined 
toeflbrts  to  subdue  the  more  palpable  syinptonia— -the  thirst  and 
(liorf^ais.  The  means  used  for  this  purpose  have  been  various. 
J'  Frank  considered  nitrate  of  potash  in  large  doses  as  a  si)ecitic  ; 
in  iconic  of  the  recorde<l  cases  it  proved  of  decided  servit-e ;  in 
othei-s  it  as  completely  failed.  Camphor  and  valerian  were  used 
m  a  number  of  tbe  French  cases,  nnd  sometimes  with  success. 
Trousseau  speaks  in  high  terms  of  valerian,  aud  cites  the  au- 
thority of  Rayer  as  additional  evidence  of  its  eliicacy.     Trous- 
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8eau  gave  it  in  large  doees.  In  one  ease,  which  ended  in  com- 
plete and  iiermaTietit  recovery  in  fonr  nionth&,  the  extract  was 
gradually  pushed  to  the  eiiorrnons  dose  of  one  ounce  daily  \  his 
oixlinary  dose  would  api>ear  to  he  two  and  a  half  drachms  a  day. 
Eayer  obtained  rapid  sitccess  in  a  boy  who  suffered  from  pol^mria 
with  emaciation  and  nervous  symptonis*  by  means  of  the  powder 
of  valerian.  In  the  case  of  the  boy  alluded  to  at  p*  208,  the 
valerianate  of  zine  appeared  to  produce  a  good  effect.  It  was 
given  in  pill,  in  gradually  increasing  doses,  until  30 grains  a  day 
had  Itecn  reached.  The  urine  fell  from  15  to  5  pints  a  day,  and 
the  thirst  and  dryness  of  the  tongue  were  greatly  diminished* 

Enforced  alistinence  from  fluids  was  tried  in  a  number  of 
eases  ;  and,  in  one,  recorded  by  liecquerel,  with  good  effect ;  but 
in  nearly  all  the  others  it  was  not  only  unenecessful,  but  was  fol- 
lowed by  de(*ided  aggravation  of  the  general  snflering,  and  in 
Bonie  cases  by  symptoms  of  threatening  or  actual  urannic  poison- 
ing. The  fate  of  Dn  Strangers  patient  is  particularly  instruc- 
tive on  this  point.  In  one  of  my  own  cases  opium  produced 
great  diminution  of  the  thirst  and  diuresis,  but  the  patient's  dis- 
tress was  so  increased  that  I  was  compelled  to  8usi>end  the  use 
of  the  remedy. 

Anious^  the  remedies  occasionallv  followed  bv  success  were 
ergot,  iron,  gall-uuts,  linje-water,  cream  of  tartar,  iodide  of  mer- 
cury, and  iodide  of  potassiuni. 

One  of  the  most  frequent  incidents  iu  the  history  of  diabetes 
insipidus  is  the  temporary  suspension  of  the  thirst  and  diuresis 
on  the  occurrence  of  some  intercurrent  febrile  affection,  and  in 
two  instances  the  suspension  proved  permanent*  A  hint  for 
treatment  may  be  taken  from  this.  Tlie  api>lication  of  a  large 
blister  on  the  nape  of  the  neck  or  the  epigastrium  (according  as 
the  associated  symptoms  and  the  ananmeeis  point  to  the  nervous 
or  the  digestive  system),  might  in  snnie  tnises  have  the  same 
beneticial  effect  as  a  spontaneous  inHannrjation.  In  the  case 
treated  with  opium,  just  alluded  to,  a  blister  to  the  pit  of  the 
stomach  proved  of  more  benefit  than  any  of  the  numerous  means 
previously  employed. 

The  application  of  the  constant  galvanic  current  has  recently 
been  tried,  with  a  prondse  of  success.  Dr.  M.  Seidel  tried  this 
treatment  in  a  woman,  fet.  2f*,  suffering  from  diabetes  insipidus. 
He  applied  one  ^wjle  of  a  strong  battery  over  the  loins  near  the 


TREATMENT.  221 

spine,  and  pressed  the  other  pole  as  deeply  as  possible  upon  the 
corresponding  hypochondrium ;  each  side  was  daily  galvanized 
for  6  minutes.  In  8  days  the  urine  had  fallen  from  5957  c.  e. 
to  4600  c.  c,  and  after  three  weeks  to  2300  c.  e ,  and  next 
month  to  1904  c.  e.  Simultaneously  the  weight  of  the  body 
increased  by  nine  pounds.  The  amendment  was  found  to  be 
maintained  at  the  end  of  three  months.^ 

The  secondary  symptoms — dryness  of  the  skin,  epigastric  and 
lumbar  pains,  &c.,  must  be  treated  by  warm  baths,  alkaline  tonic 
infusions,  sedative  and  anodyne  remedies. 


'  Schmidt's  Jnhrb.  Bd.  180,  p.  97.  A  case  is  also  referred  to  by  the  Vienna 
correspondent  of  tlie  Medical  Times  and  Gazette  (vol.  i,  1868,  p  827),  where 
rapid  iroprovement  whs  taking  place  under  the  application  of  a  continuous  gaU 
▼anic  current  passed  from  the  nape  of  the  neck  to  the  sternum  and  to  the  loins, 
for  two  or  three  minutes  twice  a  day.  The  patient,  a  male,  had  suffered  four 
months,  and  was  under  the  care  of  Dr.  Erb,  of  Heidelberg. 
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Cases  characterized  by  excessive  diuresis  and  thirst;  urine  of  very 
low  specific  gravity^  but  containing^  or  having  contained^a  irate 
of  sugar. 

Cases  of  this  type  form  an  intermediate  group  between  insipid 
and  saccharine  diabetes ;  and  their  existence  completes,  in  an 
exquisite  manner,  the  correspondence  between  the  results  ob- 
tained by  Bernard  from  artificial  injuries  to  different  parts  of 
the  floor  of  the  fourth  ventricle,  and  clinical  observations. 

Two  cases  of  this  class,  following  fracture  of  the  skull,  are 
reported  by  Fischer  (Archives  Gen.,  Oct.,  1852).  In  one,  the 
sugar  amounted  to  0.32  per  cent.  In  the  other,  in  which  there 
was  voracious  appetite  as  well  as  intense  thirst,  there  was  0.5 
per  cent,  on  the  first  day  after  the  accident,  and  0.6  per  cent  on 
the  third  day.  The  floor  of  the  fourth  ventricle  was  examined 
in  both  instances  after  death,  and  was  alleged  to  be  healthy: 
in  the  second  case  (which  terminated  in  tetanus),  the  whole 
brain  and  cerebellum,  so  far  as  could  be  made  out,  were  unin- 
jured. 

A  third  case,  arising  spontaneously,  is  related  by  Troussean. 
The  disease  had  already  existed  four  years  without  serious  giv- 
ing way  of  the  health.     The  examination  of  the  urine  (by  Bou- 
chardat)  on  two  occasions,  at  considerable  intervals  of  timc> 
showed  a  trace  of  sugar.     The  quantity  of  urine  varied  from  1^ 
to  37  litres  a  day.     Among  the  secondary  symptoms  were  ir^ 
potence,  lumbar  pains,  and  a  remarkable  tolerance  of  alcohol^' 
drinks.     This  man  derived  considerable  benefit,  but  was  n^^ 
cured,  under  the  use  of  valerian. 

A  fourth  case  is  recorded  in  the  Gaz.  des  Hopitaux  for  186  - 
A  man,  set.  35,  was  afllicted  for  many  years  with  polyuria,  pas^^ 
ing  daily  from  10  to  12  pints  of  urine,  sp.  gravity  1001-100 
He  was  the  subject  of  chronic  phthisis  when  in  the  Hotel  Dier 
under  Trousseau  in  1861.     There  was  then  not  a  particle  C^ 
sugar  or  albumen  in  the  urine  ;  but  when  he  was  an  inmate  C^ 
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the   Hop.  St.  Antoine,  in  1856,  a  trace  of  sugar  was  found. 
Acute  pulmonary  symptoms  came  on  at  last,  with  purpura. 
The  urine  rapidly  diminished  in  quantity,  and  the  patient  sank. 
The  autopsy  was  performed  by  Luys.     The  floor  of  the  fourth 
ventricle  was  more  vascular  than  natural ;  large  vascular  trunks 
mapped  the  surface ;  yellow  spots  were  seen  scattered  over  the 
upper  part,  near  the  crura  cerebri.     Similar  patches  were  found 
below  the  points  of  origin  of  the  radicles  of  the  portio  mollis. 
On  section,  the  whole  gray  substance  was  found  unusually  vas- 
cular, and  of  a  rosy  hue.     Microscopic  examination  showed  that 
these  alterations  in  color  were  due  to  fatty  degeneration  of  all 
the  nerve^ells  of  the  corresponding  regions. 

A  case  which  may  be  classed  with  these  occurred  to  myself 
some  years  ago.  A  man  of  sixty-five  was  brought  into  the 
Manchester  Infirmary  in  an  aj)oplectic  fit.  He  died  after  lying 
for  six  hours  in  deep  coma.  l>uring  this  period  he  flooded  the 
bed  with  urine.  After  death  a  large  quantity  of  urine  was 
withdrawn  from  the  bladder.  It  had  a  sp.  gravity  of  1010,  and 
contaiued  a  considerable  quantity  of  sugar.  A  voluminous  clot 
was  found  in  the  brain. 
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The  multiplied  researches  of  recent  years  on  the  occurrence 
of  sugar  or  glucose  in  the  urine,  necessitate  the  adoption  of 
some  classification  of  cases  of  saccharine  urine. 

Cases  of  saccharine  urine  may  he  primarily  divided  into  two 
broad  classes  or  divisions. 

One  class  consists  of  instances  in  which  a  small  quantity  of 
sugar  appears  in  the  urine  for  very  short  periods,  without 
relevant  symptoms — the  circumstance  being  a  temporary  and 
incidental  consequence  of  some  physiological  or  pathological 
antecedent  which  has  little  or  no  affinity  to  diabetes,  as  clinically 
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understood.  Bc4ongiDg  to  this  class  are  examples  of  saccharine 
urine  after  the  adniinistration  of  chlorofonii,  after  eating  m\ 
excesmve  quantity  of  saceharine  and  aniylaecons  food,  in  re- 
covery from  cholera,  and  after  a  paroxysni  of  hooping-cough, 
AStlima,  or  epilepsy.  These  may  be  designated  as  cases  of  ind' 
den  (cU  fflt/cosjtrw . * 

Id  the  other  class  of  cases  the  glycosuria  is  more  intense;  it 
constitutes  a  permanent  symptom,  and  persists  for  considerable 
periods  of  time,  and  is  associated  with  a  serious  departure  from 
health.  To  this  class  alone  is  ttie  term  liiakies  at  all  applicaV>lc. 
This  second  class  again  is  divisible  into  two  groups.  In  the 
first,  the  glycosuria  is  persistent  and  intense,  and  the  flow  of 
urine  is  greatly  increased:  this  state  of  urine  is  associated  with 
thirst,  debility,  emaciation,  and  a  train  of  grave  fatally-tending 
eyniptoms,  which  constitute  a  fiimiliar,  easily  recognized  clinical 
unity.  This  is  the  classical  ^fiafrefes  of  authors,  and  to  tliis  the 
name  diabetes  was  limited  before  our  more  retined  and  ready 
analysis  disclosed  the  presence  of  sugar  in  the  urine  in  a  number 
of  other  and  diiterent  states. 

The  second  group  embraces  those  less  serious  ty|)es  in  which 
sugar  is  present  in  the  urine,  sometimes  abundantly,  sometimes 
scantily,  sometimes  persistently,  somctitnes  intermittently;  al- 
ways mth  a  weakly  condition  of  health,  but  without  thirst  or 
consfiicuous  emaciation,  often  indeed  with  corpulence;  without 
any,  or  only  slight  increase  in  the  quantity  of  urine,  aud  with- 
out tliat  fixed  tendency  to  (Jeutli  wliich  stamps  the  first  group — 
occurring  also  generally  in  advanced  years,  or  at  least  beyond 
tbe  time  of  early  manhood.     Some  of  these  milder  types  of 
gIyc<»5Qria  will  be  separately  noticed  at  the  end  of  the  present 
cJiapter, 
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In  the  decade  1851-60,  4546  deaths  from  diabetes  wei*e  regis- 
tered in  England  and  Wales,  being  an  annual  average  of  454." 

*  Bordier  ilAie*  that  slight  t^smporiiry  glycosurift  ia  almost  a  normal  phe-^ 
'^^►niunoQ  in  convnlesccnco  frc»ni  Kfuto  diBease.  His  resulta  want  confirming. 
®**  Ml  pjij)*?r,  Arch.  Gen.,  (Sme  serie,  t,  xii,  p.  1S3. 

*In  the  eight  years^  ISOl-S,  the  annual   avernge  of  deathi  from  dtabetei 
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Of  the  total  number  3032  were  males,  and  1514  females,  showing 
that  iluilietes  is  twice  more  oomiiion  in  men  than  women.  Up 
to  the  age  of  puberty,  the  two  sexes  appear  to  be  equally  lial»le 
to  diabetes ;  but  from  that  period  on  to  old  age  the  liability  of 
the  male  sex  maintains  an  increasing  ratio,  a@  may  be  seen  from 


the  following  table: 


Tamle  showing  ih€  number  of  Denths  from  Dlahtte^,  at  dig^ertni periods  <jf  LlSi, 

in  the  two  Stites.^ 
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Diabetes  prevails  ehiefly  among  young  and  middle-aged  adults. 
It  is  rare  under  five  yearn  of  age.     The  3^otingeBt  example  that 
hat^  eome  under  my  notit'e  was  a  boy  of  three  years ;  but  in  the 
Registrar-General's  Reports  for  1851-60,  ten  deaths  from  disr 
betes  under  the  age  of  one  year  are  registered,  and  as  many  as 
thirty- two  under  the  age  of  three  years.     The  mortality  from 
dial)etes  attains  its  maximum  between  the  ages  of  tw^enty-five 
and  sixty-five  yeai^,  and  maintains  itself  between  these  epochs 
with  tolerable   uniformity.     In  extreme  old   age  deaths  from 
diabetes  are  more  rare,  not  only  aljsolutely,  but  as  compared  ta 
tlie  mortality  from  all  causes. 

The  development  and  exercise  of  the  scj-uai  fundions  appear 
to  have  a  marked  effect  in  inereaning  the  liability  to  diabetes 
in  both  'sexes:  and  the  diminished  frequency  of  the  disease  in 
women  after  the  age  of  forty-five  (as  compared  with  men)  cor- 
resjKuids  with  the  earlier  decline  of  the  sexual  activity  in  the 
female  sex.  The  maximum  mortality  in  males  is  tetween  forty- 
five  and  fifty-five  years;  in  females  between  twenty-five  aod 
thirty-five  years. 

Urhun  and  maiiufadurinff  districts  suffer  more  from  diabetes 


1  CoHFtructt'd  from  tho  Ecj^istrar-Generara  RppoHs  for  1851-60,  for  EngUnd 
and  Wnl(5S.     Mewn  population  for  the  deciide,  19^000^000. 
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than  rural  districts.  If  we  take  Loudon,  Lancashire,  and  the 
West  Ridtng  of  Yorkshire,  as  representing  the  forraer,  we  shall 
find  that  thej  had  a  niortuHt}^  from  dial)ete.s  of  2.i>,  3.2,  and  4.1, 
respectively,  for  every  100,000  inhabitants,  in  the  year  1860; 
while  Wales  and  the  South  Midland  Counties,  which  are  mostly 
agricultural,  had,  in  the  sanie  year,  a  rnortality  froin  diabetes  of 
1,2  and  L5,  respectively,  [ler  100,000  inhabitants.  The  difference 
does  not  depend  on  the  gresiter  general  raortality  in  urban  popu- 
lations. For  if  we  take  the  proportion  of  deaths  from  dialjetes, 
and  compare  them  with  tlie  deaths  from  all  causes,  we  stmll  iind 
that,  for  every  1000  deaths  from  all  causes,  there  was  LI  death 
from  diabetes  in  London,  L4  in  Laoeashire,  and  L8  in  the  West 
Riding:  wdiereas  in  Wales  the  proportion  was  only  0,0,  and  in 
the  l5outh  Midland  Counties,  0.8. 

HeretiUarfj  injiuenee  is  not  a  prominent  preclisi:K3sing  cause  of 
diabote.H,  There  are,  however,  a  number  of  instances  on  record 
in  which  the  di^^ease  has  ruu  in  faniilies.  t?eegen  mentions  a 
brother  and  sister  who  w^ere  both  diabetic.  A  short  time  ago 
I  had  under  my  care  an  uncle  and  niece  similarly  atfeeted,  I 
have  also  a  note  of  a  tamily  of  eight  children,  all  of  w^hom 
became  diabetic,  though  the  parents  were  healthy.  Sir  H, 
Marsh'  refers  to  a  family  in  which  diabetes  could  bo  traced  to 
the  second  generation,  and  to  another  family  in  which  it  could 
be  traced  through  four  generations.  Diabetic  patients  have 
frequently  been  observed  to  belong  to  families  in  which  phthisis 
and  epile{isy  prevailed.  One  of  my  patients  was  one  of  four 
survivors  out  of  a  family  of  twenty-five ;  twenty  of  these  had 
died,  after  reaching  atlult  age,  of  lingering  complaints  with 
great  emaciation,  probably  phthisis  or  diabetes. 

Exciting  Causes.— The  exciting  eause  of  diabetes  is  often 
obscure.  In  a  considerable  nnud)er  of  cases  the  disease  baa 
broken  out  soon  after  exposure  to  wet  and  eohl ;  m  others  after 
copious  drinking  of  cold  iluids  while  the  body  Wiis  in  a  heated 
fitata.  Cases  arising  from  cold,  generally  present  a  train  of 
neuralgic  or  quasi  rheumatic  symptoms,  before  the  breaking 

\t  of  the  thirst  and  diuresis.     Excessive  use  of  meeharine  and 

tyiturous  articles   of  food,  antecedent   acute  febrile  diseases^ 


I  Dublin  Qufirlerly,  1854,  p.  17,  Dot6. 
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abuse  of   alcoholic   tirinks,   have   all    lieen   noted    as   probable 
exeinng  causes  of  diabetes. 

The  disease  is  sometimes  traced  to  a  violent  mental  emotm. 
Ill  one  of  mv  patient  a  it  followed  on  disti-ess  of  mind  caused 
by  an  nojust  suspicion  of  theft ;  in  another  it  followed  the 
borning  down  of  his  place  of  bnsiness ;  in  a  third  it  was 
attriliuted  to  anxiety  attendant  on  a  chancery  suit.  Raver 
mentions  a  case  of  diabetes  coming  on  after  a  violent  fit  of 
anger,  and  Land  oozy  another  after  violent  grief. ^ 

Organk  diseases  of  the  hraw  and  cord  have,  of  late  years,  been 
shown  to  he  occasionally  the  exciting  cause  of  diabetes,  Tbese 
cases  are  of  special  interest  as  bearing  on  the  discoveries  of 
Bernard,  and  others,  on  the  artificial  production  of  glycosom 
in  animals  by  cutting  or  puncturing  various  parts  of  the  nervous 
system* 

On  Feb,  19th,  1871,  1  saw,  with  Dr.  Eansome,  of  Bowdon,  a 
contractor,  aged  55.     He  had  been   fornicrfy  in   the  hulnt  of 
taking  spirits  freely — but  three  years  ago  he  had  a  successioD 
of  epileptic  fits,  in  consequence  of  whieli  he  was  induced  to  take 
light  claret  only.     Tbe  tits  then  ceased.     For  the  last  twelve 
months  he  has  taken  largely  of  milk — sometimes  fonr  or  five 
quarts  daily.     He  came  under  Dr.  Ransome's  treatment  in  Jau^ 
1871,  for  loss  of  memory  and  mental  confusion.    He  was  a  stout, 
Horid  man — ^though  somewhat  thinner  than  he  had  been.   There 
was  much  thirst  and  a  ravenous  appetite.     The  pulse  varie<l 
from  120  to  140,     The  urine  amounted  to  10  and  12  pints  daily, 
and  was  highly  saccharine.     By  strict  dieting  it  was  reduced  to 
7  pints,  with  a  ep,  gr,  of  1032-40,     On  June  1st  he  had  a  slight 
paralytic  seizure  affecting  the  right  hand  and  arm — ^with  loss  of 
speech  for  a  few  minutes.     His  loss  of  memory  w*as  complete  for 
recent  events — even  a  few  minutes  after  their  occurrence — but 
he  retained  full  re<^ol!eetion  of  matters  which  had  occurred 
before  his  illness.    This  num  died  some  months  later.    A  naked- 
eye  exaniiimtion  of  the  brain  did  not  reveal  any  f»alpable  signs 
of  disease, 

I'avy  cites  the  following  examples:  A  late  aldermaa  of  the 


^  It  has  been  nlUged  ihut  diabetes  may  fiiUow  tho  biles  of  rata  and  renomous 
serpents.  An  uxaminHtiun  uf  the  fact^  on  which  this  allegation  b  baaed,  showi 
it  to  be  withuut  probable  foundation. 
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city  of  London  was  seized  with  cerebral  hemiple'gia.  His  urine 
was  tested  by  Dr.  Burlow  at  the  period  of  the  attaek  aiul  foond 
to  be  free  from  sugar.  There  had  also  been  nothing  from  the 
symptoms  and  history  to  lead  to  the  suspicion  that  sugar  wou)d 
be  found.  Shortly  afterwards,  however,  strongly  marked  dia- 
betes set  in,  A  member  of  the  nicdieal  profession,  who  was 
seen  by  Dn  Gull,  was  seized  at  the  age  of  fifty-two  with  an 
apopleetic  fit,  from  which  he  reeovered,  witli  hemiplegia,  liow- 
ever,  of  the  left  side  of  the  body  reiiiaining  iKdfnui  Fiv^e  weeks 
after  the  fit,  this  person,  who  had  never  previously  presented 
any  symptonis  of  diabetes,  began  rapidly  to  emaciate,  which  led 
to  an  examination  of  the  urine  being  mude.  A  highly  eaceha- 
rine  state  of  it  was  found  to  exist. 

K  Fritz  has  collected  an  interesting  aeries  of  cases  of  diabetes 
associated  with  various  organic  diseases  of  the  brain  and  cord 
(cerebral  softening,  tumors  of  the  pia  mater,  general  paralysis, 
and  myelitis). 

Still  more  numerous  are  the  cases  in  which  diabetes  has  fol- 
lowed exterttid  injnnes  to  the  brain  aiul  other  parts.  Dr.  Goolden  ^ 
has  published  a  series  of  such  examples  ;  and  P.  Fischer  has 
increased  the  list  to  twenty-one  cases,  and  ably  analyzed  them. 
The  injuries  consisted  of  hlows  and  falls  on  the  forehead,  vertex, 
and  occiput — sometimes  with  and  sometimes  without  fracture 
of  the  skulL  In  some  instances  there  was  temporary  loss  of 
conscionsness,  in  others  not. 

In  addition  to  cases  of  violence  directly  aft'ecting  the  brain,  a 
large  number  (twenty-two  cases)  are  cited  by  Fischer  of  blows 
on  the  faee,  fractures  of  the  vertebne,  blows  on  the  loins,  the 
thorax,  the  abtlomen,  contusions  of  the  kidneys  and  liver,  violent 
etlbrts,  &c.,  which  have  l>een  followed  by  diabetic  symptoms. 

Same  of  these  traumatic  cases  wore  examples  of  confirmed 
difibetes  of  the  ordinary  type,  and  ran  a  fatal  course.  Others 
were  of  much  milder  type,  transitorj^  in  their  duration,  passing 
away  on  the  subsidence  of  the  cerebral  symptoms.  In  some  of 
tbem  the  diabetic  symptoms  commenced  at  the  time  of  the 
accident,  or  shortly  after;  in  others,  not  until  some  months  had 
e1a{ised  after  the  injury. 

In  a  certain  proportion  of  the  traumatic  cases  (eight  out  of 
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forty-three  collected  by  Fischer)  the  urinary  disorder  consisted 
of  Hiriifile  polyuria. 

It  18  probiibic  that  in  all  the  traumatic  cases  the  injury  (how- 
ever different  itg  sent)  implicated  some  part  of  the  Bympathetic 
nervous  system,  either  within  the  cranium  or  spinal  cord,  or  ia 
its  peripheral  distribution. 


SYMPTOMS. 

The  invasion  of  diabetes  is  generally  insidious.  The  dmam 
is  seldom  recognized  until  it  has  existed  some  weeks  or  montb?. 
The  initial  symptoms  (malaise  and  slight  emaciation)  pass  un- 
noticed, because  the  apjvetite  continues  good ;  but  the  patient's 
suspicions  are  at  length  aroused  by  the  increasing  freqaency  nf 
the  calls  to  make  water,  and  an  incommodious  thirst.  The  dis- 
ease sometimes,  however^  attains  a  high  intensity  in  a  few  weeks. 
In  one  of  my  cases  as  mucli  as  fifteen  pints  of  urine  a  day  were 
secreted  in  the  third  w^eek. 

As  the  disease  adviUK^cs,  it  assumes  its  characteristic  features* 
The  thirst  becomes  insatiable,  the  appetite  excessive  or  voracious, 
the  ekin  harsh,  dry,  and  scurfy;  the  jnitieiit  emaciates;  the 
countenance  wears  an  apppea ranee  of  suiiee'ing,  and  the  features 
are  drawn:  a  distressing  sinking  is  felt  at  the  pit  of  the  stomach; 
the  tongiie  is  glazed  and  furrowed  ;  a  scanty,  tenacious  mucus 
gathers  in  the  mouth,  which  is  parched  and  clammy ;  the  urine 
rises  to  eight,  twelve,  or  more  pints  in  the  twenty-four  hours: 
this  urine  is  cf  a  pale  straw"  color;  its  density  varies  frora  1035 
to  104r5  or  higher;  and  it  contains  a  large  proportion  of  sugar: 
the  virile  jKUwers  tail ;  und  tlie  mental  taeuUies  lose  their  w^ontal 
vigor. 

If  the  malady  proceeds  unchecked,  these  symptoms  increase 
in  intensity.  The  emaciation  and  loss  of  strength  attain  an 
extreme  degree;  pulmonary  symptoms  resembling  tliose  of 
phthisis  often  make  tlieir  appearance,  and  advance  with  alarm- 
ing rapidity ;  or  colliquative  diarrhtua  sets  in ;  hectic  fever  i^ 
established ;  the  urine  now  diminishes  in  quantity,  perbafif* 
loses  its  sugar  and  becomes  albuminous ;  the  legs  become  tedeoi- 
atous;    and   the   unfortimate    sutferer  is  at   length   released, 
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often  very  suddenly,  either  by  sheer  exhaustion,  or  he  is  carried 
off  by  one  of  the  luimeroiis  complications  of  the  ditiease- 

Some  of  these  symptoms  require  a  more  detailed  coosidera* 
tion. 

The  urme. — The  esjiential  features  of  the  urine  in  diabetea  are 
its  excessive  quantity  and  the  presence  of  sugar.  The  proportion 
of  the  latter  varies  from  8  to  VI  per  cent.  It  is  chemically 
identical  with  graj)e-8ugar  or  glucnse.  The  quantity  of  sugar 
excreted  daily  ranges  from  15  to  *lb  ounces  ;  but  it  may  amount 
to  two  pounds  or  more,  or  fall  to  an  ounce  or  less.  The  pro- 
{K^rtion  of  sugar  is  always  increased  after  food,  and  diminished 
after  fasting.  After  the  use  of  starchy  or  saccharine  8ul)stances, 
tbe  increase  is  much  greater  than  after  animal  food*  In  many 
of  the  milder  cases,  and  probably  in  the  earliest  stages  of  all,  the 
urine  becomes  free  from  sugar  when  starch  and  sugar  are  en- 
tirely withdrawn  from  the  diet ;  but  in  confirmed  cases  the  urine 
still  continues  saccharine — though  in  greatly  diminished  in- 
tenmty — when  the  diet  is  purely  ainmal,  and  even  when  no  food 
iit  all  is  taken.  In  this  last  case  the  sources  of  the  sugar  are 
necessarily  the  tissues  of  the  body. 

The  density  of  diabetic  urine  usually  fluctuates  a  few  degrees 
al)ove  or  below  1040;  it  may  rise  to  1055  or  1060,  or  sink  to 
1015. 

Intercurrent  inflammatory  or  febrile  attacks  cause  the  sugar 
'«  (liniinish,  or  even  to  temporarily  disappear.  Toward  the 
approach  of  death  a  similar  diminution  is  observed. 

The  quantity  of  the  urine  oscillates  usually  between  8  and  15 
pints  daily  ;  but  it  has  been  known  to  exceed  32  pints.  When  tbe 
*liet  is  restricted  to  animal  Ibod,  the  urine  is  generally  reduced 
to  four  or  five  pints  a  day.  Tiie  quantity  of  the  urine  is  about 
^Ual  to  the  liquids  imbibed.  The  opinions  formerly  held,  that  the 
unue  exceeded  the  ingested  liquids,  and  that  the  body  absorbed 
^ater  through  the  kings  and  skin,  or  generated  it  dt  novo  from 
tlie elements  of  the  food  and  tissues,  are  quite- unsupported  by 
Pmre  rigid  observations  of  recent  date, 

^Vhen  the  flow  is  considerable  the  urine  has  a  very  pale  straw^ 
hnt^aiid  a  peculiarly  bright  aspect.  It  qieedily  becomes  opal- 
escent when  exposed  to  the  warm  air,  and  in  a  few  hours  fer- 
Bientg,  with  abundant  disengagement  of  gas  and  procUiction  of 
•poniles  and  filaments  of  the  yeast  plant.     These  latter  form  a 
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white  flour-like  deposit  iu  diahetic  tirine  after  it  has  been  kept 
awhile. 

When  the  flow  does  not  exceed  four  or  five  pintg^  the  color 
and  general  appearance  of  the  urine  are  natural 

Witli  regard  to  the  ordinary  constituents  of  the  urine,  no 
particular  alteration  takes  pbice  in  their  rate  of  excretion  heyoud 
a  diminution  of  their  proportion  to  the  water,  and  (generally) 
some  ahsohite  increase  of  their  quantity.  Very  contradictors 
fltatementi*  have  appeared  on  this  iK)int:  but  the  more  trmt- 
worthy  observations  appear  to  suppjort  the  above  conclusion, 
especially  with  respect  to  urea»  Uric  acid  is  often  difficult  to 
detect, owing  to  the  immense  proportion  of  water;  but  it  is  not 
really  absent,  as  has  been  alleged  ;  and  when  the  volume  of  tbe 
urine  is  reduced  to  four  or  five  pints  a  day,  uric  acid  frequentlj 
forms  an  aliundant  dejiosit  of  large  dark-red  crystals.  More 
rarely  I  have  observed  oxalate  of  lime;  and  in  one  instance  a 
perdistent  deposit  of  crystallized  phosphate  of  lime. 

The  presence  of  a  small  quantity  of  albumen,  and  even  of 
blood,  is  not  uncommon  in  advanced  cases,  and  constitutes  an 
untoward  sign.  In  a  gouty  old  gentleman  who  was  jm^sing 
fcmr  pints  of  a  moderately  saccharine  urine  a  day,  I  detected 
(in  addition  to  a  little  albumen)  transparent  fibrinous  casta  of 
the  uriniferous  tubes. 

Thirst  is  one  of  the  eariieat  and  most  persistent  Bj'mptoms  of 
diabetes,  and  has  often  led  to  its  detection.  Diabetic  patients 
will  generally  drink  from  8  to  12  pints  a  day;  but  sometimes 
they  imbibe  as  much  as  25  to  35  pints  a  day.  Nevertheless, 
this  enormous  potation  does  not  suffice  to  quench  the  intolerable 
thirst—nay,  it  seems  even  to  intensify  it.  A  perpetual  painful 
dryness  of  the  mouth  and  fauces  renuiins  in  spite  of  a  deluge  of 
w*ater.  Patients  have  even  been  known  to  drink  their  own 
urine  to  allay  their  craving  for  fluids. 

Tbr  immediate  cause  of  the  thirst  is^  probably,  the  existence 
of  sugar  in  the  biood.  This  crystalline  substance,  like  any  other 
crystalloid,  creates  a  demand  for  w^ater  to  ettect  its  di^^solutiott 
and  elimination  from  the  body.  On  the  other  hand  the  con- 
sumption of  large  quantities  of  water  seems  to  aggravate  the 
disease,  by  accelerating  the  disintegration  of  the  tissues. 

Inordinate  appetik  is  not  nearly  so  constant  a  symptom  as  ex- 
cessive thirst;  and  in  the  course  of  the  complaint  there  is  not 
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unfrequently  complete  anorexia.  Toward  the  fatal  termination 
a  loathing  for  food  of  every  sort  often  prevails,  and  is  accom- 
panietl  by  rapid  sinking  of  the  j)0\vers  of  life. 

Kmadaiion  is  generally  a  prominent  symptom;  and  the  de- 
gree of  it  is  proportional  to  the  intensity  and  duration  of  the 
disease.  The  disapiiearaDt'e  of  tat  is  probably  not  without  direct 
conneetion  with  the  umnitnral  transformation  of  the  amyloid 
substance  of  the  liver  into  sugar;  as  it  seems  higlily  probable 
that  the  normal  destination  of  this  is,  partly  at  least,  to  nonrish 
the  adi{xise  tissues  of  the  body.  Emaciation  is,  however,  not 
an  invariable  concomitant  of  diabetes.  One  of  my  patients 
weighed  over  15  stone,  though  he  had  been  voiding  daily  12 
pints  of  a  highly  saccharine  urine  for  some  months.  One  of 
Pront's  diabetic  patients  weighed  23  stone!  Tliis  obese  class  of 
cases  are  markedly  less  severe,  and  of  more  ho[*efnl  prognosis 
than  the  genera Uty» 

The  emaciation  is  uot  coutined  to  the  fatty  tissues:  the 
rauscles  become  atrophied,  and  even  the  heart  itself.  The  enor- 
nioas  flow  of  fluid  through  the  kidneys  explains  to  some  extent 
the  excessive  emaciation  of  diabetic  patients ;  for  it  has  been 
showui  by  Gentb,  Bocker,  and  xMosler,  that  simple  transu<hition 
of  w*ater  through  the  body  increases  the  disintegration  of  tlie 
tissues,  and  induces  rapid  loss  of  weight,  unless  the  deficiency 
be  made  up  by  increased  su]»plics  of  food.  In  diabetes,  notwith- 
standing the  enormous  amount  of  aliments  ingested,  the  de- 
fective state  of  the  digestive  organs  prevents  the  possibility  of 
suitable  compensation  by  increasing  tlie  supfdy  from  without. 
In  agreement  with  this  view,  it  is  found  that  when  the  flow  of 
urine  in  diabetic  patients  is  brought  down  by  appropriate  treat- 
ment to  three  or  four  pints  a  day  there  is  usually  no  further 
loss  of  weight,  or  even  the  patient  recovers  some  of  what  he  has 
lost,  though  tbe  urine  still  continue  saccharine. 

Dryness  of  tbc  skin  is  a  usual  and  very  unpleasant  symptom 
of  diabetes,  and  its  intensity  is  pro[K>rtioual  to  the  diuresis. 
Some  diabetic  patients,  however,  sw*eat  freely  throughout  their 
complaint;  others  only  begin  to  sweat  on  tbe  advent  of  hectic 
fever. 

The  temperature  of  the  body  is  usually  normal— often  sink- 
ing a  little  Ik^Iow  the  nonual — sometimes  even  markedly  so. 
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Even  in  intercurrent  inflammations  it  scarcely  rises  above  tbe 
healthj  standard. 

The  prevalcnee  of  hoi  Is  is  a  curious  occasional  coincidence  of 
saccharine  urine.  In  a  gentleman  recently  under  my  care,  suc- 
cessive crops  of  boils  were  the  earliest  symptom  of  the  disease. 
Sometimes  they  constitute  veritable  furunculi,  and  as  many  as 
twenty-two  have  been  counted  at  the  same  time  on  a  diabetic 
patient.  They  may  even  be  the  immediate  cause  of  death. 
Other  cutaneous  atfectious  are  sometimes  seen,  but  less  fre- 
quently than  boils,  namely,  psoriasis  and  impetigo. 

An  erythematous  and  excoriated  condition  of  the  urethral 
orifice  (due  to  the  irritation  of  the  saccharine  urine)  is  occasion- 
ally a  source  of  great  discomfort;  and  in  the  female,  heat  aud 
itching  about  the  vulva  is  a  conmion  and  distressing  symptoin. 

Dr.  (larrod  states  that  oedeiaa  of  (he  letjs  is  a  constant  feature 
iu  dial>etes.  It  certainly  is  very  common;  and  the  flat  surfaces 
of  the  tibiae  can  nearly  always  be  made  to  pit  on  firm  pressure* 
even  when  no  fulness  exists  about  the  ankles.  I  am  satisfied, 
however,  that  this  pitting,  when  very  sliglit,  is  not  due  to 
oedema,  but  rather  to  the  soft  atonic  state  of  the  subcutaneous 
tissues. 

Amies  and  nAema  of  ihe  nrms  and  hands  occurred  in  one  of 
my  cases.  Ascites  is  also  mentioned  in  one  ease  by  Fisher, 
where  the  disease  was  complicated  with  cataract. 

The  dryness  of  the  monih  usually  corresponds  to  that  of  the 
general  surface.  The  tongue  is  commonly  red,  preternaturally 
clean,  cracked,  and  denude<l  of  epithelium.  In  the  less  severe 
cases,  or  when  amelioration  has  deen  brought  al>out  by  treat* 
ment,  the  tongue  is  moist,  and  coated  with  a  thin  yellowish- 
white  fur.  In  the  majority  of  diabetic  patients  the  teeth  are 
gradually  destroyed  by  caries;  and  the  gums  become  apong^v, 
swollen,  loosened  from  the  teeth,  and  liable  to  bleed.  The  de- 
strut'tion  of  the  teeth  is  attrilnited  by  Falck  to  the  excessive 
acidity  of  the  saliva^  due  to  the  generation  of  lactic  acid  from 
tiie  sugar  present  in  the  secretions  of  the  mouth.  Sometimes* 
however,  the  teeth  are  preserved  perfectly,  in  persons  who  have 
been  dialectic  for  many  years. 

The  dif/fisHt^eoryuns  rarely  bear  tbe  unnatural  strain  pat  upon 
them  by  the  excessive  feeding  of  diabetic  patients,  without  at 
length  resenting  the  ill-usage,     Kpigastric  pains  and  a  sense  of 
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iking  at  the  ecrobiculiis  cordis,  flatulence,  and  occasional 
Tomiting,  are  the  most  comnion  symptoms.  As  a  rule,  the 
howels  are  eoiistijiated,  and  require  artificial  aid  to  promote 
their  action.  Tljcir  faeces  are  generally  pale.  In  advanced 
cases  dinrrha'a  not  nnfreqnently  occurs,  sometimes  of  a  d^^sen- 
terie  character.  Tliia  is  a  formidable  and  generally  speedily 
fatal  complication. 

The  mental  stale  siifters  a  marked  alteration  in  confirmed 
cases;  but  the  degree  and  tyfje  of  it  vary  a  gnofl  deal  The 
change  most  conunonly  observed  is  a  heaviness  and  apathy,  a 
disincHnatiou  to  mental  and  bodily  exertion,  sometimes  a  posi- 
tive drowmness.  The  natural  firmness  of  the  character  give^* 
place  to  a  deploraljle  pnjiillauimity  and  a  want  of  moral  sense, 
which  are  foreign  to  the  individual  in  a  state  of  health.  Per- 
sons who  previously  have  been  above  every  equivocation  or  con- 
cealment, resort  to  petty  cunning  and  po8iti%^e  untruthfulness  to 
deceive  their  medical  attendant  as  to  their  food  and  driuk. 
Nevertheless,  tlie  intelligence  itself  is  not  troublcil,  and  con- 
tinues clear  to  the  end. 

The  sexual  fit  fid  ions  undergo  a  notable  declension  of  vigor  in 
advanced  cases:  and  there  is  frequently  actual  impotence  from 
failure  of  the  power  of  erection.  This  defect,  however,  is  not 
a  i^rmanent  one;  and  if  amelioration  takes  place  the  virile 
powers  return  early.  Excejjtions  to  this  rule  also  occur.  Dr. 
Prout  mentions  an  instance  of  a  confirmed  diabetic,  who  mar- 
ried and  had  two  children,  though  the  saccharine  condition  of 
the  urine  still  persisted. 

The  Uoocl^  as  might  have  been  expected^  is  unnaturally 
charged  with  sugar  in  diabetes.  It  has  been  found  in  the  i>ro* 
portion  of  from  0J3  to  0.5  per  cent.  From  the  bkx)d  sugar 
finds  its  way  into  all  the  tissues  and  fluids  of  the  body.  Sugar 
has  been  found  in  the  faeces,  the  sweat,  the  humors  of  the  eye, 
the  tears,  the  saliva,  and  the  gastric  juice. 


COrRSE,   DURATION,   TERMINATION. 


Diabetes  is  an  essentially  chronic  disease ;  its  course  ia  meas- 
ured by  months  and  years.  The  ordinary  duration  of  diabetes 
is  from  one  to  three  years.     Sometimes  the  disease  runs  a  rapid 
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course  and  terratnates  in  a  few  months  or  weeks.  The  most 
rapid  example -whieh  I  have  seen  was  a  child  of  three  years, 
who  died  in  three  weeks,  Beeqtieret  mentione  the  case  of  a 
hay  of  nine  years  who  died  in  six  days,  Oti  the  other  haiid^ 
cases  sometimes  run  on  for  six,  eight,  or  ten  yeai's.  The  follmv- 
ing  table  shows  the  duration  of  diabetes  in  100  fatal  cases,  col- 
lected by  Griesinger: 

* 

Undt3r  S  raontha^ 1  case. 

Betwet.'n  3  nriij  G  months, 2  Cft^es. 

"         0    '*    12      *' 13     ** 

«*         1    '*      2  years, 39     " 

*i         2    *'      3      **    .         ,         ,         .         .         ,20     ** 

N         3    **      4      •* 7     '* 

a         4    '*      6      '^    .  .         ,         ,       2     ** 

*t         6    <*      6      ** ♦       1     ** 

•*         6    *'      7      '*    .         .         .         ,         .         .       2     *» 

'*         7    *'     8      '* 1     '* 

Undeterrained,       .         ,         ,         ,         -         -         .     12     ** 

The  progress  of  diabetes  is  usually  equable  and  contiiiuoas; 
hut  eases  are  met  with,  not  very  mifrequenlly,  in  wliich  the 
symptoms  intermit — the  saccharine  state  of  the  urine  ceasiog 
and  recurring  at  intervals,  I>r.  Bence  Jones^  has  published  au 
account  of  several  such  cases  in  old  persons ;  auti  I  have  eo* 
countered  similar  ones  in  my  own  practice.  These  will  be  again 
noticed  amung  tlie  milder  types  of  the  disease.  Girard  reconis 
an  example  of  intermittent  diabetes  in  a  girl  of  eighteen.'' 

If  diabetes  does  not  terminate  througb  one  of  its  coniplica- 
tions.  the  patient  becomes  gradually  drowsy,  and  finally  dies^ 
comatose — sometimes  with  the  occurrence  of  convulsions,  Koi^- 
unfrequently  death  is  at  the  last  sudden.  One  of  my  patient!^ 
fell  back  dead  while  eating  his  dinner. 

The  symptoms  sometimes  begin  suddenly,  and  not  insidiously  - 
Not  unfrequently  too,  the  symptoms  are  much  more  violent  ir^ 
the  first  few  months  than  at  a  later  j^eriod,  when  the  di&eaa^ 
has  become  contirmed.     When  diabetes  has  already  existed  twO 
or  three  years  the  thirst  and  voracity  rarely  maintaiu  thei^' 
primitive  intensity*     This  change  from  a  more  acute  to  a  tuoet'^ 
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chronic  state  must  not,  of  course,  be  mistaken  for  a  real  im- 
provement. 
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COMPLICATIONS. 

The  complieations  of  diabetes  assume  a  prominent  place  in 
^^s    liistory,  inasnmeh  as  the  disease  only  exceptionally  proves 
fata,l  solely  through  its  own  intensity.     More  tminently  an  in- 
here urrent  disorder  supervences,  which  carries  otl'  the  patient. 
Tho  most  common  and  formidahle  coiiiplieation  is  pulmonary 
*^l>ercle,  which  affects  nearly  one4ialf  of  the  cases  protracted 
^^   the  third  year.     The  pulmonary  disease  runs  the  coui*se  of 
^r*id  phthisis.     A  low  and  fatal  tyfie  of  inflammation  is  also 
Iial^le  to  arise  in  the  kings,  pleura,  or  peritouenni.     In  every 
tissue  of  the  body  there  exists  a  tendency  to  asthenic  inflamma- 
tion, apt  to  run  on  to  abscess,  diffuse  suppuration,  sloughing, 
pho^gedienic  ulceration,  or  gangrene. 

The  occurrence  of  boils  and  carbuncles  in  diabetic  patients 
ha,a    long  been  known.     The  statement  of  Pront  that  sugar  is 
always  present  in  the  urine  of  patient's  suffering  from  boils,  is 
certainly  incorrect.     Dr,  Goolden  mentions  the  ease  of  a  medical 
ina.li,  long  diabetic,  who  had  an  enormous  anthrax  on  the  nucha, 
which  conipronused  his  life.     He  recovered,  however,  from  the 
anthrax,  and  with  its  disap{K?arauce  the  sugar  departed  from 
the  urine*     P.  Frank  cites  an  almost  similar  case.     Pliillipeaux 
and    Vulpian  (Gaz.  Ilebd.  Dec.  6,  IStil)  relate  an  example  of 
anthrax  in  a  bemijilegic  patient  who  was  not  previously  dia- 
betic.    During  the  suppuration  of  the  anthrax  the  urine  became 
strongly  saccharine;  but   ceased    to   be  so  when  the  anthrax 
cicatrized, 

Gangrene  of  the   lower  extremities,   resembling   gangnena 

i^euilis,  has  lieen  several  times  observed  in   diabetes.     Sir  H. 

Marsh*  mentions  the  case  of  a  lady,  about  seventy  years  of  age, 

guttering  from  diabetes  of  long  standing,  who  was  carried  oti* 

fiudderdy  with  gangrene  of  the  foot  and  leg.     On  examination 

an  obstruction  was  found  in  the  iliac  artery.     Dn  Colics  fquoted 

by  Marsh)  had  seen  two  similar  cases  of  obstructed  arteries,  and 

fatal  gangrene  in  dialjetes.     In  1845,  Carraiehael  presented  to 
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the  Pathalogical  Society  of  Dublin  two  cases  of  senile  gsaigmm 

of  the  lower  limbs  in  diabetic  patients/  MaR-lial  de  Calri  has 
drawn  attention  to  the  same  subject  more  recently,  and  pub- 
liahed  four  new  cases.  Additional  cases  have  also  been  brought 
forward  by  Hodgkin,  Landouzy,  Champouillon,  BiUiard,*  aCtod 
others. 

Defects  of  sight  in  connection  with  diabetee  have  of  late 
years  attracted  a  good  deal  of  attention.  They  consist  eitlier 
in  an  eufeeblenient  of  vision  (aniblyopia),  or  cataract. 

Amidt/oplti  occurs,  according  to  Bouchardat,  in  about  a  tiftti 
of  the  eases  of  diabetes.  Generally  speaking,  it  is  slight  in 
degree  and  temporary,  or  recurrent.  In  one  of  Griesinger's 
patients  the  aniblyopia  ceased  when  a  flesh  diet  was  used,  but 
it  was  succeeded,  shortly  after,  by  cataract.  Permanent  ara* 
blyopia  is  less  frequent;  it  occurs  only  in  advanced  cases, and  is 
a  sign  of  approchiug  fatal  termination.  The  dimness  of  sight 
steadily  increases,  and  at  length  ends  in  total  blindness.  It 
seems  to  be  owing  to  atrophy  of  the  retina.^ 

Diabetic  calaravf  war^  first  noticed  in  tins  country  by  Mr. 
France,  and  Lecorche  has  giveu  ao  excellent  resume  of  wlmt 
was  known  on  the  subject  up  to  186L  It  occurs  generally  iu 
inveterate  eases  of  longstanding.  It  is  an  unfavorable  sign; 
and  death  follows  its  appearance  usually  in  a  few  months;  l»ut 
sometimes  patients  with  diabetic  cataract  survive  for  years. 
The  frequency  of  cataract  in  diabetes  has  been  estimated  very 
ditferently  by  ditferent  authors.  Qriesinger  observed  cataract 
in  tlu'ce  out  of  his  ow^u  seven  cases.  V.  Graefe  estimates  the 
proportion  as  one  in  five;  Eouchardat  as  one  in  thirty-eight 
GarrcKl  had  not  encountered  cataract  in  any  of  the  large  number 
of  cases  of  diabetes  which  he  had  seen.  (Jut  of  forty-live  cases 
(written  in  1865)  which  I  have  treated,  ordy  one  bad  cataract. 
Of  225  cases  collected  by  Griesinger,  cataract  occurred  in 
twenty. 

Diabetic  cataract  comes  on,  sometimes  witliout  previous  de- 

»  Med.  Gaz.,  1846,  p.  110. 

*  See  ClmrcQt,  tiflas  Hebd.,  Aug.^  1801 ;  and  Dr.  Hodgkin,  Absoc.  Med.  Journ., 
1864.  Tb©  whole  stibject  U  treated  eihutistively  by  Murelitil  d©  Ctilvi  in  his 
recent  work,  cited  nt  the  head  of  this  chiipter 

'  For  furlber  informntion  on  this  subject  I  must  refer  to  Louorcb^^g  lirticloi, 
*'  De  rauiblyopie  diabetique."     Guz.  Hebdom.,  Kov.»  1861. 
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feet  of  vision,  sometimes  after  one  or  more  attacks  of  tempnrary 
amblyopia ;  sometimes  it  complicates  permanent  amblyopia.  It 
generally  urUes  after  the  diabetic  state  baa  lasted  eighteen 
months  or  two  years:  hot  it  has  been  known  to  appear  in  six 
months.  Its  appearance  may  coincide  with  aggravation,  ameli- 
oration or  atatioDary  condition  of  the  proper  diabetic  symptoms. 
Its  course  is  rapid ;  the  two  eyes  may  become  completely  catar- 
aetous  in  a  few  days ;  sometimes  it  is  develoj>ed  more  slowly. 
It  begins  in  one  eye — generally  the  right— but  soon  involves  the 
two*  In  the  ease  which  I  observed,  a  woman,  twenty -four  years 
of  age,  had  been  diabetic  for  two  years  and  a  half  Three  months 
previously  the  left  eye  became  suddenly  cataractous ;  in  less  than 
a  week  tlie  opacity  had  reached  its  maxinium.  The  right  eye 
was  still  clear  and  vision  perfect. 

Cataract  in  diabetes  is  nearly  always  of  the  soft  kind ;  but 
example.^  of  bard  diabetic  cataracts  have  been  met  w'itli  by  V. 
Graefe,  Guersant,  and  Sir  W.  Wilde. 

It  has  been  conceived  by  Weir  ilitchell'  and  Dr.  Richardson' 
that  diabetic  cataract  is  prodoced  by  pliysical  imbibition  into 
the  lens  of  the  saccharine  matter  of  tbe  aqueous  humor  of  the 
eye.  This  opinion  is  based  on  the  temporary  opacity  produced 
in  the  crystalline  lens  of  the  frog,  when  the  animal  is  immersed 
in  a  saccharine  solution,  or  w  lien  a  similar  solution  is  injected 
into  the  cellular  tissue.  It  is  very  doubtful,  however,  whether 
the  two  conditions  are  really  pathologically  nnalogons.  Lecorche 
failed  to  produce  opacity  in  the  lens  of  ralibits  by  injecting  syrup 
into  the  eye.  Artificial  cataract  in  the  frog  speedily  disappears 
when  the  animal  is  removed  from  the  saccharine  solution:  but 
diabetic  cataract  is  permanent,  and  does  not  disappear  when 
amelioration  of  the  symptoms  takes  place.  How,  on  the  imbibi- 
tion theory,  can  the  cases  be  explained,  in  which  (as  in  the  in- 
stance which  cwcnrred  to  loyself)  one  lens  has  been  completely 
opaque  for  months  while  its  felb>w  still  remains  j^rfectiy  trans- 
parent? ilow  also  should  its  occurrence  be  (as  a  rule)  so  long 
delayed,  and  arise  so  suddenly,  without  any  corresponding  in- 
crease in  the  quantity  of  sugar  in  the  urine?  It  seems  more 
probable  that  diathetic  cataract  is  one  of  the  many  degenerations 
of  a  low  inflammatory  type  so  common  in  confirmed  diabetes. 


>  ADtericjin  Journ,  of  Mwl.  Se.,  Jun,,  1860. 

•  Brown'S^Hjuftrd's  Jouni.  de  Fhysidogie,  July,  1860. 
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Ilepp  failerl  to  fiDtl  sugar  in  a  cataractoos  lens  removed  from 
a  diabetic  patient.  Fischer  obtained  a  similarty  negative  result 
in  another  ease.  But  8ta4ier  found  sugar  in  a  lens  examined  by 
him.' 

Opera  ions  for  diabetic  cataract  generally  fail,  from  nncoD- 
trollable  suppuration  of  the  eyeball.  Sometimes,  however,  the 
ojjeratiori  Buceeeds  ;  and  if  the  primary  complaint  be  stationary 
and  quite  uncomplicated,  operation  maybe  rec*ommended  m% 
possible  solace  to  the  remainder  of  life. 


MORBID    ANATOMY. 

Although  diabetes  is  a  frequently  fatal  disorder,  necrologj-  has 
hitherto  thrown  little  light  on  its  seat  and  nature. 

The  more  palpable  anatomical  changes  wlueh  have  been  found, 
are  manifestly  not  due  to  the  disease  itself,  but  to  some  of  its 
numerous  complications,  l*hysiologicat  data  would  lead  \\2  to 
look  for  the  primary  seat  of  diabetes  in  the  liver,  or  in  mme 
part  of  the  bruin  or  nervous  system  connected  with  the  liver 
This  is  an  extensive  and  difficult  field  for  investigation ;  hence 
probably  the  slender  results  hitherto  obtaincni  from  its  explora- 
tion. 

The  liver  has  certainly  not  yet  given  up  its  secret,  if  it  Lave 
any.  The  accounts  of  its  appearance,  after  death  from  diaWtes, 
are  contrudictory.  Ita  size  is  usually  normal ;  sometiuies  it  isE 
little  enlarged,  sometimes  a  little  atrophied.  In  some  eases  it 
is  congested,  in  others  the  reverse.  Occasionally,  it  contains  a 
goo<l  deal  of  sugar — more  frequently,  none  at  all.  Dr.  Wilks 
believes  that  the  diabetic  liver  presents  difl:erenees  to  the  eye 
which  enabled  it  to  be  distinguished  from  others;  it  is  firta, 
tough,  homogeneous  or  unitbrm  in  apf>earanee,  and  dark  iu 
color.*  But  other  descriptions  are  quire  at  variance  with  this. 
Griesinger  found  the  liver  granular  and  easily  torn  in  one  case; 
in  four  others  the  livers  were  perfectly  normal. 

Microscopical  investigations  have  been  equally  unsatisfactory. 
Forster  and  Griesinger   found  the  liver-celts  natural.     Beale* 

^  Annales  d'OeulUiiques^  iclviii,  p.  102. 
^  t  Pjivy  o!i  Din  bete*  j  p.  140, 
•  Med.-Chir.  Rt^v,,  1853,  p.  226. 
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and  Frerichs'  remarked  a  diminution  or  absence  of  fat.  Pavy 
found  the  fat  undimuiii^heJ.  Stockvis  found  the  fat  undimin- 
ished, but  an  nniianiil  proliferation  of  the  hepatic  cells* 

Of  the  bite,  I>r*  Tavj  remarks,  that  in  nearly  all  the  cases  in 
which  he  has  specially  examined  it,  it  has  presented  a  striking 
appearance,  resembling  a  rhubarb  mixture,  and  depositing  a 
copious  sedi men t  eonsi s ti i ig  of  col u ni iia r  epi theli u m ,  a n d  yell o w , 
amorphous,  granular-looking  matter. 

Prout  says  that  he  frequently  observed  a  gorged  condition  of 
the  veins  terminating  in  the  portal  system. 

The  floor  of  the  fourth  ventricle  has  been  examined  in  several 
recent  instances.  l*^onietimcs  it  has  been  found  quite  natural ; 
in  other  cases  it  was  found  the  seat  of  serious  pathological^ 
changes.  In  1860,  Luys  brought  before  the  Soeiete  de  Biologic 
an  example  in  which  this  8i>ot  was  softened,  highly  vascular,  and 
of  an  unnatural  brown  color.  The  nerve-eel  1^  were  found  degeu- 
erated  and  full  of  yellowish  granules/  Monneret  followed  up 
this  observation  with  another  in  which  similar  changes  were 
encountered  in  an  earlier  stage.^  Tardieu  records  a  ease  of  dia- 
betes in  whicli  there  existed  slight  paralysis  of  the  left  side  for 
three  months  ;  tlie  dial>etea  persisted  until  death  two  years  after- 
wards from  phthisis:  the  medulla  oblongata  was  found  con- 
gested and  a  dark  gray  color.*  Dr.  Richardson  relates  a  ease  of 
diabetes  in  which  convulsions  and  symptoms  of  meningitis  oc- 
curred during  life:  after  death  an  ossific  growth  was  found 
pressing  ujion  the  pons  Varolii,  and  an  abscess  in  the  jtosterior 
cerebral  lobes/  Dompeling  relates  a  case  of  diabetes  in  which 
a  tumor  as  large  as  a  nut  was  found  after  death,  occupying  the 
whole  of  the  right  half  of  the  medulla  oblongata.  (Arch.  Gen., 
May,  1869.) 

More  recently  evidences  of  the  implication  of  some  part  of  the 
nervous  system  in  dialjetes  tiavc  greatly  multiplied*  Dr.  Dick* 
inson*  describes  the  post-mortem  changes  found  by  him  in  seven 
fatal  cases.  Peculiar  morbid  changes  were  constantly  found  in 
the  cerebro-spioal  system.  In  all  the  alterations  were  of  the 
esiue  nature,  and  for  the  most  part  in  the  same  situations.    The 


>  Cited  bj  Gneshiger,  loc.  cit,,  p*  34. 

*  Gfis.  d.  U&p.,  Jtin.  11,  lSti2. 

•  lb.,  March  and  May,  1862. 


a  Bulletin  d&  In  Soc.  de  Biol.,  ISUO. 
*  Hed.  Times  und  Gaz  ,  Feb.»  1862, 
«  Med.-Chlr,  Trans.,  1870,  p,  238. 
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earliest  alteration  recognized  was  a  dilatation  of  the  arteries. 
Tins  was  followed  hy  a  degeneration  of  the  nervous  matter  at 
certain  fioints  external  to  tlieiii.  An  extension  of  the  degen- 
erative proeeaa  occasioned  destruction  and  excavation  of  the 
tissue  around  the  vessel  Cavities  were  thus  prodaeed  (ofttn 
large  enough  to  be  striking  objects,  even  without  the  micro- 
ecojie^,  which  contained  hloodvessels,  extravasated  blood,  grains 
of  pigment,  and  the  products  of  nervous  decay.  Finally,  the 
contents  appeared  to  become  absorbed,  so  that  simple  vacuities 
were  left.  These  changes  occurred  in  constant  association  with 
arteries.  They  were  found  in  every  part  of  the  spinal  cord  and 
encephalon,  attaining  their  greatest  development  in  the  medulla 
oblongata  and  pons  Varolii*  The  excavations  were  friKjueutly 
'in  connection  with  folds  of  pia  mater,  and  were  often  disposed 
with  lateral  symmetry.  Several  spots  were  found  to  be  affected 
uniformly  in  all  the  cases  examined — namely,  tlie  olivary  bodies, 
the  vicinity  of  the  median  plane  of  the  medulla,  the  gray  matter 
of  the  floor  of  the  tourth  ventricle,  and  in  a  particuktr  spot  jaet 
internal  to  tlie  origin  of  tbe  facia!  nerve.  This  jM»int  presented 
a  remarkable  sameness  in  all  the  cases,  a  large  excavation  lying 
generally  on  both  sides  in  connection  with  a  process  of  pia  mater. 
Another  spot,  which  in  four  of  the  five  cases  presented  a  cod- 
siderable  cavity,  %vas  found  near  the  front  of  tbe  jx>n9,  in  the 
median  line,  also  in  connection  with  the  pia  mater.  The  optic 
tbabimi  and  corpora  striata  were  involved  to  a  slight  extent. 
The  septum  of  tlie  ventricles,  and  tbe  %vbite  matter  of  the  con- 
volutions, displayed  the  alterations  in  a  remarkable  manner,  as 
also  did  tbe  corpus  dcntatum  of  the  cerebellum.  The  changes 
especially  atlected  tlie  wbite  matter,  though  the  gray  matter 
at  the  floor  of  tbe  fourth  ventricle  and  of  the  spinal  cord  are 
exceptions  to  this  statement.  The  cells  of  the  gray  matter  were 
generally  perfect.  Tbe  deterioration  was  not  general,  but  was 
limited  to  the  vicinity  of  the  arteries.  Such  i>arts  of  the  sym- 
pathetic system  as  were  examined — namely  the  upper  cervical 
and  semilunar  ganglia — were  apparently  natural.  Tbe  only 
constant  cbange  fimnd  in  tbe  viscera  was  epithelial  accumula- 
tion in  the  liver  and  kidneys. 

Lesions  of  tbe  pnciimognstric  and  of  the  sympathetic  nerves 
have  also  been  found  in  some  cases  of  diabetes.     Harley  cites 
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a  case  in  which  a  ealcareoas  tumor  as  large  as  a  hazel-Diit  wa^ 
found  pressing  on  the  right  vagus  in  the  chest* 

Of  the  seeonclarj  k^sions  or  eornplieafions,  tliof^e  fonnd  in  the 
lungs  are  the  most  common.  Out  of  sixty-four  autopsies  collated 
by  Grie-siuger,  tuhercle  was  found  in  the  hings  in  thirty-one,  or 
nearly  one  half.  I'avy  and  Wilks  helieve  that  the  pulmonary 
mischief  is  not  ahvays  genuine  phthisis,  even  when  it  runs  a 
closely  similar  course,  but  consists  in  a  chronic  inflammation 
leading  to  the  breaking  down  of  the  lung-tissue  and  the  forma- 
tion of  cavities. 

Pneumooic  consolidation  and  gangrene  of  the  lungs  have 
likewise  been  not  unfrequently  found.  Sometimes  (not  always) 
gangrene  of  tlie  lungs  in  diabetes  is  not  accompanied  by  the 
characteristic  fetor  of  that  complaint. 

In  long-standing  cases,  the  kidneys  are  not  unfrequently  found 
seriously  altered.  Out  of  Gricsinger's  sixty-foor  autoijsies  renal 
alterations  were  found  in  tliirty-two.  In  seventeen  instances 
there  was  degeneration  resembling  some  forms  of  I'riglit's  dis- 
ease, mostly  with  fatty  degeneration  of  the  renal  epitheliom. 
Granular  atrophy  of  the  kidneys  was  never  found;  but  cysts, 
cicatricial  spots,  adhesions  of  the  tunica  propria  and  pyelitis.  In 
live  eases  the  kidneys  were  markedly  hypera.*nnc,  and  in  seven 
considerably  hypertrophied.  Prout  states,  that  the  kidneys  of 
persons  dying  of  diabetes  asi^ume  frequently  a  peculiar  deep 
orange  tint  on  exposure  to  the  air. 

The  stomach  is  commonly  found  distended,  and  the  mucous 
meDibrane  thickened  and  softened. 


PHYSIOLOGICAL  AND  THEORETICAL  CONSIDERATIONS 
RELATING  TO  DIABETES, 

Much  light  has  been  thrown  on  the  pathology  of  diabetes  hy  the 
obsei'vatioDs  of  Bernard  and  others  on  the  presence  of  an  amyloid 
«ubBtance  in  the  hver,  aad  the  |>ossiUility  of  inducing  glycosoria  in 
I  itiinials  by  artificial  means,  A  rc\sunn^  of  the  present  state  of  these 
qnestlons  is  absohrtely  necessary  to  th^e  compre  liens  ion  of  any  theo- 
retical views  of  diabetes, 

Bernard  discovered  the  fundamental  fact,  that  the  liver  of  all 
health V  animals  contains  a  large  quant il}^  of  a  substance  resembling 
ntarch  or  dextrine^  When  the  liver  of  an  animal  newly  killed  is 
abandoned  to  itself  in  a  warm  place,  it  speedily  becomes  charged  with 
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sugar  by  the  conversion  of  a  portion  of  this  substance  into  glucose; 
and  wljcn  the  sugar  so  produced  is  washed  completely  otit  by  a  stream 
of  water,  the  organ  abandoned  to  itself,  as  1>efore,  becomes  ag&iD  in 
twenty-four  honrs,  abundantly  charged  with  sugar*  This  conversioQ 
goes  on  !mtil  all  the  amyloid  substance  is  changed  into  sugar.  Tin 
transforniatjon  here  witnessed  takes  place  by  the  action  of  a  peculttr 
ferment  wliieli  circulates  in  the  blood. 

I  have  obtained  the  amyloid  substance  of  the  liver  (which  has  res 
eeived  the  various  names  of  animal  or  hepatir  dej-trine  (or  silarch}^ 
ftepafine  and  zooamiflum)  in  tlie  greatest  purity,  and  with  the  gretleil 
ease  from  the  liver  of  tlie  oyster.  The  large  fawn-colored  iiiasa  which 
constitutes  the  delicacy  of  this  tuollusk  slH)uld  be  cut  out,  and  plunged 
for  a  few  minutes  into  boiling  water.  The  hardened  mass  is  tbei 
ponndcd  in  a  mortar,  mixed  with  a  small  ipiantity  of  water,  and  boiled 
so  as  Uf  form  a  deeoetion.  Tfiis  is  subsequently  filtered  and  poured 
into  live  times  its  bulk  of  strung  alcohol  or  glacial  acetic  acid.  All 
abundant  [vrecipilalion  of  snow-white  tlakes  is  produced.  Tin's  is  till 
amyh>id  substanee.  It  is  collected  on  a  hlter,  wa&ihed  with  alcobol, 
and  dried. 

When  pure,  hepatic  dextrine  is  a  white,  tasteless,  inodorous  l>ody* 
It  disHolvea  freely  in  water,  furmiug  an  opalescent  solution  lib 
skimmed  milk.  It  contaius  no  nitrogen;  its  formula  is  C^Jl^fitf 
With  iodine  it  behaves  like  vegetable  dextrine,  yielding  a  deep  wine- 
red  coloration.  It  does  not  redtice  the  salts  of  copper  nor  ferin**nt 
with  yeast;  but  (like  starch  and  dextrine)  it  is  speedily  converted 
into  glucose  by  the  contact  of  warm  saliva,  pancreatic  juice,  of 
diastase.  It  is  similarly  converted  by  the  contact  of  fresh  bloody 
winch  has  no  eftect  on  starch  and  dextrine.  This  last  property  is  its 
peculiar  cliaracteristic, 

SL'hiff  has  satisfied  himself,  by  a  most  ingenious  set  of  expenmenls 
that  he  has  detected  the  exact  situation  and  physical  conditiou  of  the 
amyloid  substance  iu  the  liver.  He  found  it,  not  infiltrated  or  «U&- 
solved  in  the  hepatiu  tissue,  but  collected  into  separate  vesicles  or 
granules,  precisely  as  occurs  with  starch  in  the  vegetable  kiugdoci. 
In  tlie  frog,  he  found  under  a  magnifving  power  of  f>iiO  diiimelew, 
tlmt  the  Mver-cells,  iu  addilioti  to  oue  tir  two  round  nuclei  and  iwehe 
or  twenty  fat-globules,  eoutaiued  an  immense  number  of  minute  pule 
vesicles  varying  iu  size  from  Y^.',^^^  to  ^^^^Q  of  a  line.  Within  llieM 
vesicles  the  amyloid  sultstance  is  accumulated.  The  outer  me  nib  niD0 
(as  in  the  vegetalde  starch-granule)  contains  nitrogen,  Nasse'  hft> 
subsequently  detected  similar  amyloid  vesicles  in  the  liver-cells  of 
warm-blooded  animals.  They  dttier  from  most  of  their  v^egelable 
honiologues  iu  not  possessing  concentric  markings,  and  in  not  yield- 
ing a  table  coloration  with  iodine.  I  have  endeavored  to  verify  thes*; 
observations  in  the  liver  of  tlie  frog  and  the  oyster,  but  without 
success. 

Animal  dextrine  is  always  f»reseut  iu  the  livers  of  all  the  healthy 
animals  hitherto  examined,  whether  living  on  vegetable  or  animal 
food,  or  fasting.     But  under  a  variety  of  diseased  and  unnatural  con< 
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ditions  it  quickly  di.sapipears.  Tlie  circumstances  preceding  death 
from  disease  are  siieli,  tliat  the  liver  scarcely  ever  contains  a  trace  of 
amyloid  subHtaiiee  when  examined  post  mortem. 

'The  prruUar /ermf'f*t  of  the  liver-dextrine  exists  in  the  blood,  but 
has  not  yet  been  isolalcd.  It  is  nut  liable  to  disai>pear  under  those 
conditions  of  disease  which  canse  the  hejiatie  dextrine  to  vanish  so 
quickly.  Nevertheless  it  is  someliniea  absenL  Sehiirrnade  the  curi- 
ous discovery  that  this  Jernient  tutaliy  disappears  from  fr<i»js  dnring 
the  second  half  of  tlie  winter  and  the  early  sprtnLt  months.  This 
occurs  as  a  regular  event  in  the  anmual  ciiangcs  which  these  l)atraehiaiis 
undergo.  During  this  interval  the  liver  is  as  full  as  usnal  of  amyloid 
stihstauce,  but  no  spontaneous  prodnctiou  of  sn^jar  occurs  when  the 
organ  is  abandoned  to  itself  in  u  warm  place,  and  artiHeial  glycosuria 
cannot  be  engendered  in  stich  aniiaals.  When,  Imwever,  the  blood 
of  another  animal,  which  is  not  in  liiis  pecnliar  condition,  is  injected 
into  the  bodies  of  winter  frogs  or  applied  to  tlieir  livers,  the  nsnal 
production  of  sugar  takes  place  rapid I3'.  This  absence  of  a  fernjent 
baa  not  been  uitted,  as  a  regular  occiirrence,  in  any  warm-blooded 
animals;  but  Dr.  Pavy  states  that  he  once  encountered  a  healthy 
raldiit  ill  this  condition. 

Great  divergence  of  o(uuion  prevails  as  to  the  destiny  of  tlie  liver- 
dextrine  during  healthy  life.  Many  pliysiologists  still  adhere  to  the 
view  of  Bernard,  and  believe  that  a  continual  conversion  of  this  sub- 
stance into  sugar  is  going  on  in  the  liver,  and  that  a  quantity  of  sugar 
19  being  constantly  poured  into  the  hepatic  veins  and  carried  otf  into 
the  circulation.^  Dr.  ravViOJi  the  other  hand,  contends  that  there  is 
no  conversion  of  hepatic  dextrine  into  sugar  during  healtliy  life,  nor 
uny  continual  stream  of  sugar  J^owing  into  the  circnhitiou  ;  and  that 
when  such  couversitm  does  take  place  it  is  an  aUnonnal  or  diseased 
occurrence,  or  due  to  post-mortem  changes. 

In  cold-blooded  animals  the  view  of  Pavy  is  unquestionably  the 
correct  one.  I  have  re[ieatedly  ieslcd  the  point  in  frogs  and  oysters, 
and  have  never  succeeded  in  detecting  a  trace  of  sugar  in  the  liver, 
if  the  organ  was  examined  before  the  possibility  of  any  post-mortem, 
changes.  Di  the  case  of  the  oyster  the  experiment  is  a  very  easy  one. 
A  fresh  oyster  is  cut  in  half  with  a  [lair  of  scissors,  in  such  a  way 
that  one  half  shall  drop  into  a  capsule  of  boiling  water;  the  other 
half  is  laid  aside  m  a  warm  place.  Tire  latter  very  speedily  becomes 
abundantl}'  saccharine ;  but  in  the  former  the  ferttient  has  been 
rendered  inert  l»y  the  heat,  and  not  a  particle  of  sugar  can  be  detected 
in  it,  even  after  l*eiug  long  kept  in  a  warm  place.  The  conditions  in 
the  oyster's  liver  are  iu*ecisely  similar  (as  far  as  is  known)  to  those  in 
the  liver  of  a  warm-blrKided  aninuiL  An  abundance  of  amyloid  mat- 
ter and  the  ferment  coexist  side  by  side  in  the  organ,  and  yet  no  re- 
action takes  place  between  them,  and  no  sugar  is  produced  so  long  as 
the  normal  state  is  maintained. 

A  similar  experiment  is  more  ditlknrlt  in  warmdilooded  animals, 
because  it  is  impossible  to  proceed  with  the  same  celerity ;  yet  in  Dr. 

'  Among  the*©  may  be  mentioniHi  Hurley  (Proc.  Buy  Soc.,  vol,  x,  p,  289)  ; 
Scbmidti  of  Dcirput  (Compte;!^  Rendu^^  t.  xlix,  p.  63),  and  Lusk  (Kew  York 
Med.  Journ.,  1870). 
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Pav>''s  hands  the  results  ohtained  were  fully  confirmatory  of  hi« 

doctrine.  Bernard's  glycogenic  theory  rests  chiefly  on  the  fad,  that 
ill  neivly-killed  an i mala  the  blood  of  the  hepatic  veins  has  been  found 
sensiMy  richer  in  isngar  than  that  of  the  body  generally.  Pftvy 
attributes  tliLs  result  to  rafjid  chanj2:os  which  take  place  during  the 
perrorniance  of  the  experinient.  He  has  varied  the  proceeding  in 
such  a  manner  a^  to  avoid  these  disturbances.  He  catheterixed  lb 
right  heart  by  introducing  a  tube  along  the  jugular  vein.  In  this  wavt 
if  the  animal  remaioed  quiescent,  the  blood  of  the  hepatic  veins  w»s 
obtained  in  its  normal  state.  Hepatic  blood  so  obtained,  waa  foiwd 
to  contain  only  those  minute  traces  of  sugar  which  exist  in  evfi)' 
part  of  the  circidalion. 

Dr.  Kobert  McDonnell,^  in  an  admirable  series  of  researches,  hjif 
repeated  and  varied  the  exi>eriments  of  Pavy,  and  obtained  results 
which  do  not  seem  to  admit  a  possibility  of  doubt  that  amyloid  sub- 
stance is  iwt  converted  into  sugar  in  the  liver  during  healthy  life.  In 
his  recent  memoir  on  the  functions  of  the  liver/  McDonnell  brings 
forward  isome  facts  and  consi<lerations  of  great  weight  in  support  of 
his  view,  that  the  reai  destiny  of  the  liver-dextrine  is  to  unite  with 
nitrogen  (set  free  by  the  disassimilation  of  librin  and  a  portion  of  the 
albumen  of  the  portal  blood)  so  as  to  constitute  a  new  protein  com* 
pound  resembling  casein,  which  is  being  constantly  poured  into  the 
circulation  through  the  hepatic  veins.' 

Dr.  Favy  apjiears  to  insist  too  absolutely  on  the  absence  of  any  un- 
impeachable evidence  of  the  disapj)earance  of  sugar  introduced  ioto 
the  blond,  except  by  its  removal  through  the  kidneys.     It  has  been 
fully  made  out  that  sugar  anil  dextrine  may  be  injected  contiimoimly 
into  the  blood  in  certain  small  ipiantities — that  is,  so  much  that  tlw 
percentage  of  them  in  the  blood  shall  never  rise  beyond  0.2  or  0.3 — 
without  proclucing  sacchaiine  urine.*     What  becomes  of  sugar  so  in- 
troduced is  doulitlul.     It  may  not  be  oxidized,  as  has  usually  been 
believed,  into  carbonic  acid  and  water  ;  ]>erha|>s  it  is  transformed  into 
amyloid  substance  and  lodged  in  tlie  liver.    That  it  disai>|>ears,  some- 
how, without  escaiiing  with  the  urine,  cannot  admit  of  doubt.     Some 
experiment>5  of  Schitl'  ai>pear  to  bear  decisively  on  this  point.     He  in- 
duced artificial  diabetes   in  frogs  by  puncturing  the  spinal  cord;  he 
then  ligatured  p(U'tions  of  the  liver,  so  that  the  discharge  of  sugar 
into  the  circulation  was  diminished  in  proportion  to  the  sixe  of  the 
piece  of  liver  included  in  the  ligature.     When  a  piece  equal  to  aV>out 
a  tifth  jmrt  of  tlie  organ  was  included  in  the  ligature,  sugar  was  still 
poured  into  the  circulation^  fnd  tud  in  nuffieient  quantity  to  produce 
glyvmuria, 

ArUJhial  fjltfcosuria  and  diabetes. — We  are  led  to  believe  then,  on 
the  evidence  above  adduced,  that  although  tlie  amyloid  matter  and 

1  See  Proceed ingB  nf  the  Royiil  Irish  AL-ndomy,  FtJb.  13^  1660. 

<  Obsi^rvatioui  on  the  Punetiona  of  the  Liver,  by  R.  McDonnell,  M.D.  Dublio 
nnd  London,  1865. 

'  Pavy's  fMiilts  have  be^n  further  confirmed  by  Meissnor  find  Jaeger,  iind  by 
Scliifl*  and  Herzcn.  Tho  whole  of  this  question  is  treated  at  len£rtb  in  the  2d  ed. 
of  Dr,  Pavy's  work  on  Diiibetes. 

*  Schitt;  loc.  cJt.,  p.  134. 
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ito  ferment  must  be  in  clcisse  proximity  in  the  hepatic  tissue,  they  do 
not  come  into  actual  contact  and  react  upon  each  otlicr  during  liealthj 
life;  but  they  may  he  broutrlit  into  t-onjunetiuu  under  a  variety  of 
unuatural  conditions  inthiced  by  disease  or  injnr}  ;  and  physiologists 
are  able  to  bring  aboul  these  abnonnal  conditions  at  will,  and  cause 
BUgar  to  appear  in  tlie  urine. 

Artifieial  glycosuria  may  he  produced  in  various  ways,  namely,  by 

Itting  or  inincturiug  diver.se  jmrts  of  the  nervous  centres  and  certain 

'tofnvnic  nerves;  by  impeding  respiration^  putting  animals  ntuler  the 

influence  of  anreslhetics  and  tetauiziug  substances;    injecting    acid 

substances  into  the  portal  veins;  and  thrnsting  needles  into  the  liver. 

Most,  if  not  all,  of  these  injuries,  different  as  they  appear,  act  tinally 
io  the  same  manner,  and  canse  dilatation  of  tlie  hepatic  bloochessels, 
jind  consequent  hypenpmia  of  the  organ.  This  dilatation  may  (cun- 
eetvably)  be  bronght  aboul  in  two  ways:  either  by  an  increased  action 
of  the  longitudinal  muscnlar  fibres  (dilating  muscles)  of  the  small 
vessels' — this  wonld  be  an  active  congestion — or,  by  a  paralysis  of 
the  circular  fibres,  whereby  the  vessels  would  give  way  and  expand 
before  the  propulsive  action  of  the  heart. 

The  contractile  tissue  of  the  hepatic  vessels,  like  that  of  the  vascular 
system  generally,  is  under  the  control  of  a  distinct  nerve-arrangement, 
with  a  h:>cal  centre  in  its  neighborhood  (probahly  the  cieliac  ganglion) 
and  upward  prolongations  by  the  synqiathetic  and  the  spinal  cord  into 
the  cerebral  centres.  The  setmrate  threads  of  this  communicatton  are, 
in  the  lower  parts  of  their  cotirse,  placed  widely  apart;  but  they  ap- 
proach in  the  spinal  cord  ;  and  in  the  floor  of  the  fourth  ventricle  they 
are  collected  into  a  close  bundle  before  their  tinal  dispersion  into  the 
cerebral  hemispheres. 

All  irritaticin  npj)lied  to  any  part  of  this  nervous  communication 
may  cause  temporary  glycosuria;  and  in  the  floor  of  the  fourth  ven- 
tricle, even  t!je  |uincture  of  a  needle,  if  it  be  made  exactly  at  the  right 
spot  (midway  between  the  origins  of  the  auditory  nerves),  is  sufticient. 
Tiie  ditllculty  of  exactly  hitting  this  spot  renders  the  oi>eration  some- 
what uncertain,  excejit  on  condition  of  injuring  the  surrounding  parts 
extensively ;  and  Schilf  found  it  |>referahle  to  pass  in  a  needle  and 
destroy  the  whole  thickness  of  the  cord  at  the  point  of  origin  of  the 
brachial  nerves.  This  operation  never  fails  to  produce  tempoj^fsry 
glycosuria.  In  warm-blooded  animals  the  urine  continues  saccharine 
for  a  few  hours;  in  frogs  about  four  days.  iSchill'  gives  good  reasons 
to  believe  that  glycosuria  so  produced  is  caused  l>y  an  active  conges- 
tion of  the  liver. 

The  permanent  diabetes,  with  which  practitioners  are  familiar  in 
the  human  subject,  at>[iears»  on  the  contrary,  to  be  paralytic  in  its 
nature,  and  to  lie  due  to  a  passive  congestion  of  the  liver  from  loss  of 
contractility  in  the  circular  fibres  of  the  hepatic  vessels.  Schitf  suc- 
ceeded in  inrlncing,  in  rats,  a  permanent  diabetes  which  may  be  looked 

»  See  SchiflT,  Ich'.  cit,  p,  92.  See  «U*o  h  paper  by  the  nume  ftuthofi  Jmirn.  de 
rAi)«t.  ol  de  Pliyfe,,  t.  bi,  369,  Scbiff  BtiileR  tlinl  euttmg  the  Bcintic  nerve,  and 
»ven  the  »c?rve«  of  the  anterior  extriUiity,  cuusee  a  slightly  diabotic  state  in 
mUbit3. 
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on  as  the  true  ocmiitcrpart  of  the  spoil tant*ous  disease  in  man.    Ti 
was  accompli  shed  by  operating  on  tbti  siiinal  cord  at  a  lower  |K>ii 
He  passed  a  strong  needle  iiiio  the  spinal  eord  (witU  the  least  |K)fisil 
injury  to  the  surronnding  parts)  and  destroyed  it,  opposite  the  seconf 
dorsal  vertebra.     Rats  operated  on  in  this  way,  lived*  pro\ided  their 
temperature  was  artidciidiy  sustained,  for  seventeen  and  even  twenty 
days,  and  continued  dialvetic  to  the  end.    Rabbits  sometimes  outlived 
this  operation  nine  days,  and   continned   dialietie   to   the   last  day. 
Animals  higher  in  the  ^eale  than  rodents  do  not  snrvive  this  operatioiu 

Tempfnary  glycosuria  has  also  been  indyeed  Uy  impeding  respira- 
tion (Pavy);  by  poisoning  with  stryelniia  and  wooruli ;  by  llirusting 
needles  into  the  liver  (Schifl) ;  by  eldoroform  and  ether  inhalations 
i  II  w  a  r  m-b  loo<  i  e<  1  a  1 1  i  ni  a  I  s ;  in  f logs ,  t>y  t  \  i  n  g  the  a  tl  e  re  n  t  v  e  i  n  s  o  f  L  he 
kidneys  so  as  to  increase  the  flow  of  blood  through  the  liver  (Scluff); 
by  injecting  stimulants  into  the  lie] tat ic  vt^ius  (Harley).  ^^ 

It  should  also  lie  mentioned  that  tlie  introduction  of  large  quantitiidBH 
of  sugar  and  starcli  by  the  digestive  organs  occasions  glyeosuria,^^ 
showing  that  the  assimilating  power  of  the  liver  over  these  aliinenta 
is  not  unlimited.     InuHne  (wliicli  replaces  stareli  in  the  composilff) 
induces  slight  glycosuria,  even  when  partaken  of  in  comparatively 
small  quantity  (Schitf), 

Bearing  these  physiological  data  in  mind,  we  shall  not  find  any 
difhculty  in  explaining  the  circumstances  under  whicli  temj^orarv 
glyeosuria  occurs  in  the  human  subject  in  connection  with  various 
injuries  and  diseases ;  and  we  obtain  some  dim  insight  into  the  true 
patholog}'  of  clinical  diabetes. 

It  mnsi  be  reuicnihered,  in  searching  for  sugar  in  the  urine  of 
perstuks  who  present  the  alleged  conditions  of  glycosuria,  that  the 
search  will  be  in  vain  if  t  lie  re  be  great  disturbance  of  the  gcuenl 
system,  and  esi>eci ally  if  there  be  fever:  for  the  amyloid  substance 
speedily  disap[iears  froui  the  liver  under  these  circumstances,  and 
conseqnently  no  sugar  can  aiipear  m  the  urine,  however  perfect!}'  tU 
the  other  conditions  for  its  occurrence  exist.  This  is  doubtless  the 
reason  of  the  many  contradictory  results  of  bedside  observations  on 
the  ocenrrence  of  saccharine  urine.  I  have  repeatedly  examined  the 
urine  of  jmtients  with  obstruction  in  the  chest  (emphysema,  Ac.)  in 
wliom  there  existed  great  hyper;emia  of  the  liver,  without  fiudiog 
sugar;  but  it  nearly  always  happens  iu  such  cases  that  the  gener»l 
well-being  of  the  patient  is  deeply  aflected,  or,  that  there  is  positive 
pyrexia.  We  ought  to  find  saccharine  urine  most  constantly,  after 
paroxysms  of  hooping-cough  and  sjiasmodie  asthma^  iu  the  earlj? 
stages  of  tetanus,  after  eldoroform  inhalation  by  healtliy  persons, 
soon  after  injuries  invohing  the  nervous  centres  or  the  liver,  and  in 
apoplectic  seizures. 

Although  we  appear  to  be  approaching  an  exact  knowledge  of  the 
pathogenetic  elements  of  glycosuria,  it  is  3^et  manifestly  iinpossihlt!, 
in  the  present  state  of  science,  to  frame  a  comprehensive  and  clear 
theory  of  dialjetes-  It  would  seem  highly  probable  that  diabetes  con- 
sists proximately  in  some  disturbance  of  the  destiny  and  function  of 
the  amyloid  substance  of  the  liver.  But  this  disturbance  may  be  due 
originally  to  disease  far  away  from  the  liver  itself,  in  some  part  of  the 
nervous  circle  which  controls  this  function.     Occasionally,  as  in  trau- 
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matic  cases,  it  is  possible  to  place  tbe  finger  on  the  primary  lesion  ; 
but  in  tlie  immense  majority  of  eases  we  are  left  in  a  sea  of  conjecture. 
Further  researches,  comliicted  In  the  light  of  past  and  fnliire  physio- 
logical discoveries,  can  alone  reduce  tbese  conjectures  to  order  aiKl 
certainty, 

DIAGNOSIS    AND    PROGNOSIS. 


The  diagjiosis  of  diabetes  is  generally  a  very  simple  matter, 
when  attention  is  once  directed  to  the  urine— the  existence  of 
sugar  in  the  urine,  and  diuresis,  being  the  only  jK>ints  to  be 
ascertained.  The  means  of  detecting  sugar  and  of  estimating 
its  quantity  have  already  l)een  fully  considered.     (See  pp.  187 

Iand  194.) 
Care  must  be  taken,  however,  not  to  conclude  too  rashly  that 
this  formidable  disease  exii^ts,  frurn  the  mere  finding  of  a  little 
^  sugar  in  the  urine.  It  bus  just  been  shown  that  the  urine  be- 
P  comes  temjiorariiy  saccharine  under  certain  conditions  quite 
apart  from  geTmine  diabetes.  Before  the  existence  of  diabetes 
can  be  deduced,  it  must  he  ascertained  that  there  is  a  consider- 
able quantity,  and  not  a  mere  trace,  of  sugar  in  the  urine ; 
secondly,  and  especially,  that  its  appearance  is  not  temporary, 
but  persistent ;  and  thirdly,  that  there  is  a  lefl«  or  greater  in- 
crease  in  the  volume  of  the  urine. 
■  A  more  recondite  diagnosis  than  this,  is  at  present  rarely 
possible:  but  it  is  to  be  lioped,  that  the  time  is  not  very  far 
distant,  when  we  shall  be  able  to  indicate  tlie  seat  of  the  initial 
lesion  in  each  case,  and  to  refer  it  to  a  cephalic,  spinal,  synipa* 
thetic,  hepatic,  or  other  category,  as  the  symptoms  or  previous 
history  may  point  out. 

Prognosis. — ^The  general  prognosis  is  highly  unfavorable :  the 
large  majority  of  the  cases  terminate  fatally*  A  not  ineonsider* 
able  number,  however,  recover  completely;  and  many  more 
attain  to  a  state  of  conditional  anjclioration— that  is,  an  ameli- 
oration which  is  conditional  on  the  observance  of  a  certain  diet 
and  regimen. 

The  special  prognosis  depends  on  a  variety  of  circumstances, 
of  which  the  following  are  the  more  important.  The  younger 
the  patient,  the  less  hojie  of  ultiouite  recovery.  All  tlie  cases 
under  twenty,  which  I  have  seen,  have  eventually  succund>ed. 
In  persons  advanced  in  years,  the  appearance  and  persistence  of 
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saccharine  urine  is  a  far  less  serious  affair:  it  may  continue  for 
many  years  iu  oaeillatiDg  degree  with  fair  preservation  of 
health.  It  is  a  curious  circumstance  that  diabetes  in  corpulent 
persons  is  very  markedly  less  forniklable  than  in  those  of  spare 
habit  Saccharine  urine  without  diuresis  is  far  less  serious 
than  when  the  urine  is  abundant.  Civieris  pariLus^Wie  lonojer 
the  tlisease  has  existed,  tlie  more  unfavorable  the  prognosii; 
c€eteris  panlms^  also,  the  greater  the  general  severity  of  the 
symptoms,  the  less  is  the  hope  of  amendment.  The  ascertained 
cause  of  the  disease  also  affeets  the  prognosis.  Cases  which 
can  lie  traced  to  mental  anxiety  and  traumatic  lesions  ap(iear 
to  be  somewhat  more  hopeful  than  those  for  which  no  tangible 
cause  can  be  assigned. 

The  presence  of  albumen  in  the  urine,  of  thoracic  or  intestinal 
complications,  are  fatal  signs.  The  existence  of  permanent 
amblyopia,  or  cataract,  is  a  very  unfavorable  indication,  Such 
cases  gejicrally  terminate  fatally  within  six  or  twelve  nionthfl, 
and,  so  far  as  is  now  known,  always  eventually:  that  is,  they 
are  essentially  incurable  eases,  though  some  of  them  survive 
many  years. 

The  results  of  treatment  furnish  important  data  for  estimating 
the  gravity  of  tlie  prognosis.  A  very  favorable  circumstance  is 
the  disappearance  of  sugar  from  the  urine  when  saccharine  and 
starchy  matters  are  withdrawn  from  the  diet.  Even  great 
dimitmtinn  without  total  disappearance  of  sugar  is  a  hopeful 
sign.  On  the  otlier  Imnd,  the  persistence  of  sugar  in  quantity 
on  a  purely  animal  diet  is  a  sign  that  the  disease  is  confirmed 
and  far  advanced.  A  moist  perspirable  skin,  a  fair  appetite,  a 
stationary  eoiulition,  are  all  favorable  signs. 

It  must  be  remembered,  that  w-hen,  by  treatment,  the  disease 
has  been  brought  apparently  to  a  stand-still,  a  diabetic  patient 
still  holds  his  life  by  a  very  frail  tenure.  To  use  the  expi'^ssion 
of  Dr.  l*rout,  persons  with  confirmed  diabetes,  though  appar- 
ently in  fair  health,  exist  as  it  were  on  the  brink  of  a  precipice, 
A  little  undue  exposure  to  wet  or  cold,  an  unusual  bodily  ex- 
ertion— trirtes  to  the  healthy — may  excite  influnuuatory  compli- 
catioua  which  prove  rapidly  lataL 
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The  seat  and  nature  of  the  priniarj^  lesion  ia,  as  we  have  seen, 
nearly  always  concealed  ;  and  we  know  almost  nothing  of  what 
may  be  called  a  radical  treatment  of  diabetes,  Bnt  the  more 
proniinent  symptoms — thirst,  inordinate  appetite^  emaciation, 
and  the  copious  diuresis,  are  unquestionably  dependent,  in  great 
part,  on  the  accumulation  of  sugar  in  the  blood,  ati<l  the  im- 
perioiis  necessity  for  its  removal*  A  clear  indication  for  treats 
nxent,  therefore,  is  to  diminish  this  accumulation,  In  our  ignor- 
ance of  any  direct  means  of  checking  the  formation  of  sugar  in 
the  body,  we  resort  to  the  indirect  method  of  withdrawing 
sugar  and  amylaceous  substances  (which  are  easily  converted 
into  sugar  in  the  prima:  via-]  from  the  dietary.  We  endeavor 
further  to  combat  any  existing  disorders  of  the  skin,  stomachy 
bowels,  and  other  internal  organs,  and  to  allay  certain  trouble- 
some symptoms  which  arise  in  the  course  of  the  disease.  By 
means  of  a  regulated  diet,  clothing,  and  habits  of  life,  invaluable 
help  can  be  rendered  to  diabetic  patients:  sometimes  so  as  to 
open  the  way  to  perfect  recovery  :  often,  nay  generally,  so  as  to 
relieve  suttering  and  prolong  life* 

Diet, — ^The  plan  to  be  pursued  is  to  withdraw  as  completely 
as  possible,  but  not  too  suddenly,  all  saccharine  and  amylaceous 
articles— the  chief  of  which  are  bread  and  potatoes — from  the 
diet,  and  to  replace  them  by  appropriate  substitutes  from  the 
vegetable  kingdom,  and  by  animal  food* 

It  is  well  known  that  human  life  can  be  sustained  in  perf(?ct 
vigor  on  a  purely  animal  diet.  The  inhabitants  of  the  Arctic 
regions  subsist  exclusively  on  the  flesh  and  blubber  of  seaU,  tish, 
and  such  produce  of  the  chase  as  the  climate  atibrds*  The  fur- 
hunters  of  British  America  exist  for  many  successive  months, 
le^ing  a  life  of  great  muscular  activity,  on  a  flesh  diet  alone. 
But  in  our  more  settled  comnmnities  the  use  of  bread  and  po- 
tatoes is  almost  a  second  nattire,  and  deprivation  of  them  is,  to 
the  great  majority  of  individuals,  an  almost  unendurable  hanl- 
ship.  To  obviate  this  difficulty  several  substitutes  for  bread 
have  been  contrived  which  are  of  very  great  value  in  the  man- 
agement of  diabetes. 

In  the  choice  of  substances  from  the  animal  kingdom,  the 
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only  doubtful  or  forbidden  articles  are  milk,  honey,  and  liv«r, 
Butober  s  meat,  obeese,  butter,  fat  and  oil,  poultry,  game,  eggs, 
fiBh,  may  be  used  freely  in  any  form*  Brotbs,  soups,  and  jellies 
(prepared  witbout  meal  or  sugar)  are  also  permissible  ad  lif/itum, 
ilitk,  wbieb  contains  considerable  proportions  of  a  saccharine 
substance,  should,  as  far  as  possible,  be  replaced  by  cream. 
Milk,  bowever,  is  much  less  deleterious  to  a  diabetic  jiatiem 
than  might  have  been  supposed.  In  a  girl  with  confirmed  ifia- 
betes  I  made  the  following  trial  of  the  etteet  of  milk.  For  foof 
weeks  she  was  fed  on  animal  tlesh  and  bran  cukes ;  during  tht 
succeeding  four  weeks  three  pints  of  milk  daily  were  added  to 
tbiri  diet ;  nnd  for  three  weeks  subsequently,  the  milk  was  with- 
drawn. The  annexed  table  shows  the  exact  results  of  the  treat- 
ment 


Ar«nLge  dally 
quftutUy  ot 

ttfitw. 

ATcnee  uuaniil  j  of 
Mtag&r  daily  excT«t«d. 

irelghL 

H<*at  diet  ft  ml  bran  rakeA  ;  for  I 
tWr  week.s, f 

65  ounces. 

897  ^aina. 

5  potmdA. 

Meat  diet,    brim    oakoi*,   and  1 
lliriH*  |(ints  of  juilk  ;  fur  four  !- 
wt.'ckj4, .J 

49  auncei. 

1200  gfraina. 

5  pounds. 

Mufit  dit^"!,  gbit**n  bread,  and  \^ 
cabljMtje ;   for  thrt^e  wet'ks,   ♦  j 

41  ounces. 

1020  grains. 

7  pound*. 

Tbe  putient  continued  to  gain  Weight  and  to  improve  in  hor 
general  condition  under  tbe  use  of  milk,  aitbougb  tbe  density 
of  the  urine  and  the  excretion  of  sugar  somewhat  increased  A 
limited  supply  of  milk  may  therefore  be  allowed. 

Li\"er,  as  found  in  the  bntebers*  8hoi>8,  contains  a  eonsiderable 
quantity  of  sugar;  it  also  contains  amyloid  substance,  which  is 
changed  into  sugar  by  the  saliva  and  pancreatic  juice*  Liveria 
therefore  to  be  avoided  by  diabetic  patients.  Tbe  edible  mol- 
lusks— oysters,  cockles,  mussels,  &c.— are  also  improi>er,  on  ac- 
count of  tbe  large  quantity  of  amyloid  substance  contained  io 
their  enormous  livers.  For  tbe  same  reason,  the  *^'  pudding'*  of 
crabs  and  lobsters  is  objeetionalile. 

The  prohibited  articles  among  vegetables  are  much  more 
numerous  and  important,  and  the  substitutes  less  perfect  and 
more  difficult  to  find. 
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The  oldest  substitute  for  bread  is  the  "  bran  cake."  The  husk 
or  bran  of  wheat  consists  of  ligiiiii  iuu\  an  albuminoid  substance, 
and  is  €iuite  devoid  of  starch.  When  this  is  washed  aTid  ground 
it  may  be  made  op  into  a  rude  imitation  of  bread  Math  butter 
and  eggs,  and  constitutes  a  valuable  addition  to  the  diet  of  a 
diabetic  patient.' 

Another  iniportant  substitute  is  Bouehardat's  "  gluten  bread." 
This  is  prepared  by  washing  out  the  starch  from  wheateii  flour, 
and  working  up  the  remaining  gluten  into  loaves  and  cakes. 
This  bread  is  manufactured  on  a  large  scale  in  France,  with  the 
aid  of  powerful  machinery  for  inflating  the  dough  with  com- 

^  Tbe  l»e»i  formalu  for  bran  cnkes  is  the*  foUowing,  suppliod  by  Dr   CiimpUn  : 

'^Forynuta  /or  Brnn  Crtkea.—T vike  ii  iuffidenl  quantity  {n\y  ti  quart)  of  whout 
ksn,  b"il  it  in  two  successive  wnters  fur  n  quarter  of  an  hour,  each  time  strahi- 
ing  It  throuj^h  »  sieve,  then  wash  it  well  with  cold  water  (on  tho  j%i(*vf),  until  the 
*»leT  ftjns  «tf  perfectly  clear;  squeeze  the  bnin  in  a  cloth  as  dry  as  you  can, 
th'fn  ipfmd  it  thinly  on  a  di.'^h,  and  |>li\et3  it  in  a  slow  oven  j  if  put  in  al  nighl 
k  it  ri?miiin  until  the  marking,  wh[?n,  if  perfectly  dry  and  criap,  It  wiH  be  fit 
^orjcrinding.  The  bran  thus  (irepnred  omst  be  ground  in  a  fine  mill  and  sifted 
through  11  wire  sieve  of  auch  fineness  as  to  require  the  use  of  a  brush  to  pa^s  it 
tbniugh;  thai  which  remains  in  the  stove  must  be  ground  ugnin  until  it  hecomes 
quite  »uft  nnd  fine.  Take  of  this  brau  powder  3  oat.  (^ome  putients  use  4  oz  ), 
lh«uther  ingredients  a^  follows,  threw  new»!iiid  <^gga^  1}  oz,  (or  2  ok,  if  desired) 
*Jf  biitier,  and  about  half  a  pint  of  rnitk,  mix  Iho  eggs  with  a  littU^  of  the  niWk^ 
warm  the  butter  with  tlie  other  portion  ;    then  fetir  the  wholw  wull  together, 

ling  ji  little  nutmeg  and  ginger^  or  any  other  agreeable  spieo.  Bake  in  small 
tin*  (pnttijmns),  which  must  be  well  buttered,  in  a  rather  quick  oven  for  ftbout 
bulf  «n  hour.  Thy  cakes,  when  baked,  should  be  a  little  thicker  than  a  captain's 
^Kjuit ;  they  miiy  be  cali'n  with  meat  rr  cheese  for  breAkfa^t,  dinner,  and  fiup- 
P»t;  at  lea  they  require  rather  a  free  allowance  of  butter,  or  may  be  eaten  with 
fiiMQf  any  of  the  Foft  cheeses. 

*'Iti»  jniportant  that  the  above  directions  as  to  tra»hin<j  and  drying  the  bran 
•hiHild  be  exuclly  followed,  in  order  that  it  may  be  freed  from  March^  and  ren- 
♦iiTMl  more  friable.  Mr.  White,  of  Holborn,  who  made  my  mill,  and  was  ^ub- 
•pquftntly  employed  by  others,  attempted  to  grind  the  bran  for  them ^  and  failed, 
frwni  not  washing  and  drying  the  bran,  which,  in  its  common  state,  is  soft,  and 
nottftsjiy  r<?duciblQ  to  fine  powder.  In  some  seasons  of  the  year,  or  if  the  cake 
Kia  not  been  weU  prepared,  it  changes  more  rapidly  than  is  convenient.  This 
iDij  ba  prevent<.*d  by  plncing  the  cake  before  the  lire  for  five  or  ten  minutes 
^'iPjday." — (Cwmplin  on  Diahetes— Appendix).  These  cakes  may  be  hud  from 
BUichJey,  3(i2  Oxibrd  Street,  London.  The  milk  for  grinding  the  bran  are 
itiady  by  Gallop,  WW  Cheapfcide. 

A  diabetic  patient  of  mine  says  the  cakes  are  much  improved  by  using  seven 
Instead  of  thretj  eggs.  The  addition  of  a  teaspoon ful  of  bicarbonate  of  soda  is 
•laa  tn  improTemeDt. 
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presided  air,  or  carbonic  acid  gas.  It  forms  a  light  and  elegant, 
and  by  no  means  iinpaUitable  bread.  Gluten  is  also  ground 
down  into  a  meal,  and  may  be  u^ed  for  thickening  broths  and 
making  puddings.^  These  preparations  are  not  quite  free  from 
starch  ;  all  tlie  samples  examined  by  me  showed  an  intense  blue 
coloration  with  iodine. 

By  far  tlie  most  palatable  form  of  gluten  bread  is  that  pre- 
pared by  Mr.  Bonthron,  of  lOfcJ  Regent  Street,  London.  He 
sends  it  out  in  the  form  of  small  buns,  which  eat  crisp,  and  keep 
about  a  fortnight.  Those  of  them  that  I  have  tested  were 
nearly  free  from  starch. 

Dr.  Pavy  has  recently  introduced  ru^^ksand  biscuits  prepared 
from  the  t>tarcliless  meal  of  the  sweet  almond,*  These  are  moi^e 
expensive  than  the  foregoing;  but  I  have  found  that  patients 
relished  them  as  a  change. 

None  of  these  substitutes  are  as  palatable  as  ordinary  bread: 
l>ut  they  are  of  great  service;  and  may  be  used  one  after  the 
other,  as  the  patient's  inclination  may  direct.  When  none  of 
these  can  be  had,  or  when  the  patient  refuses  all  three,  as  is 
Bometimes  the  case,  recourse  may  he  had  to  "  torretied  '*  bread* 
Thin  slices  of  ordinary  bread  are  toasted  before  the  fire  until 
they  are  deeply  and  thoroughly  browned^ — almost  blackened. 
The  starch  and  gluten  are  in  great  part  destroyed  by  the  heat, 
but  the  hnngering  diabetic  relishes  greatly  the  charred  remnants 
when  WL'll  buttered  and  eaten  with  other  articles. 

liice,  tapioca,  sago,  seniola,  maccaroni,  and  vermicelli,  all  con- 
tain great  abundance  of  starch,  and  are  therefore  inadmissible. 
Apples,  pears,  gooseberries,  currants,  plnms,  oranges,  and  all 
sweet  fruits,  are  likewise  jjcniicious  from  the  quantity  of  sugar 
which  tliey  contain. 

In  place  of  potatoes,  turnips,  carrots,  parsnips,  beans,  and  pease 
— all  of  which  contain  starch  or  sugar— sut>stitutes  may  \ye 
found  in  green  vegetables — cabbage,  endive,  spinach,  broccoli, 
Brussels  sprouts,  lettuce,  spring  onions,  watercress,  mustard  and 
garden  cress,  and  celery. 


I  Gluten  bread  and  other  gluten  preparations  tnade  after  Bouchnrdftl'S  for- 
intik,  rtrc!  supplied  by  Van  Abbott  *&  Uo.^  How  ford  Building?,  Ft»nchureh 
Street,  Loridun.  Thi^y  may  ubo  his  bad  uf  Jcwabury  &  Brown,  Market  Slreet, 
M  an  cb  ester. 

^  Almmid  rusks  and  bificuiia  are  supplied  hj  HiU|  BUhopsgAte  Htreet,  London, 
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Tbfifv  doa  B0t  am  to  hm  mar  reftl  mdrmotige  in  fi:>n*iblj 
eartailiog.  h^jxmd  m  mnirwrnie  dtgicc,  tlie  fliiidi  Ukea  br  din- 
belie  [lauenU.  Ike  fnianif  <if  Ike  vmK  uid  tbe  Bepftrmtkm  of 
SQgir  iniij  be  temfoamij  wJoeed  fay  dus  wntmrn^  bot  ffae  ^eo- 
enl  diMreaft  ioeraHB^  ^^f^g  to  the  more  ioteo^  impr^nstkNi 
of  the  blood  vilk  ot^v.  Ptoni  moommeods  tbai  all  floidi  be 
giveo  ID  a  tcfad  alatev  »  ther  tfani  ftUf  the  crmTuig  Ibr  Bqaids 
more  eftctsdlf  tlna  wben  tafcca  eold. 

In  tbe  WSJ  of  bevcngei,  tea  and  cofiee  (withoiit  sugar)  majr 
he  Qiid*  Choealato  made  vHk  gluten  meal^  and  aoda-water^ 
mt;  g\m  be  wamL  Tbe  free  nae  of  wine  and  ^riu,  which  is 
eycaliy  FarMmwimded  hy  Boach«dat  aga  part  of  the  diabetic 
iigfaiim,licif  niofsthandioohtlalpffoiiriety.   Exact  obeervaHoos 


da  Dnt  sapport  Boodiaidat  s  lievs^  which  are  based  on  th^o- 
reri^  gfDonda.  Grieanger  fimnd  that  the  use  of  red  wine^  to 
the  extent  of  a  bottle  and  a  half  or  two  bottles  per  day,  strength- 
ened with  two  ooneea  of  rectified  spirit^  ioereaaed  considerably 
both  the  qnantitr  of  mine  and  the  excretion  of  sugar.  In  a 
second  obaenmtion  hj  the  same  aQthor^  the  use  of  alcoholic 
drukks  canied,  in  additioQ  to  the  abore  effects,  a  copious  dia» 
(borcfii  of  naccbarine  sweat.  The  observations  of  Garrod^ 
Canplia,  BoeensteiUi  Seraasen,  and  Heller,  are  also  unfavor- 
iUe  to  the  firee  me  of  beer,  mine,  and  s[Hrit&  They  should 
therelne  be  oaed  sparingly.  The  best  are  thoee  which  are  most 
frw  from  engar,  namdy,  dry  sherry,  claret,  bitter  ale,  bratuly, 
wd  whiiky.  Those  to  be  avoided  are  port,  sweet  and  etfer- 
v^^cecit  wines,  sweet  ales,  porter,  rum,  and  gin. 

Tb«  Q^  of  acid  drinks,  and  especially  dilute  phosphoric  acid, 
^  Wn  highly  spoken  of  in  some  quarters.  Griesinger  imports 
^fiivortWy  of  their  eSecta.  lie  pushed  dilute  phosphoric 
•*^lothe  extent  of  an  ounce  daily.  At  first,  and  under  the 
^'■'•Ifer  doses,  the  patient  seemed  to  do  very  well ;  but  after  ten 
%«ftod  with  the  full  quantity,  the  volume  of  the  urine  and 
^^  pnsportion  of  sugar  slightly  increased,  and  the  general 
'^^^♦of  the  fiatient  grew  worse*  I  have  freqaently  employed 
"^^rtmte  of  potash  water  for  the  purjx>8e  of  allaying  thirst, 
*itk  good  effects 

The  patient  should  be  clad  from  head  to  foot  in  HanneK  in 
*^er  to  encourage  the  action  of  the  skin,  and  defend  the  patient 
iPOm  the  chilly  seiisatious  so  commou  in  this  complaint.     A 
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warm  Imth  once  or  twice  a  week  is  also  very  grateful  to  the 
imtient,  and  abates  the  harsli,  arid  condition  of  the  skin. 

The  roi^iiUft  obtaiiiCHl  from  the  dietetic  treatment  differ  a  good 
deal,  aeeordiiig  to  the  intensity  of  the  disease,  and  the  length 
of  time  it  has  existed.  The  following  records  illustrate  the 
varying  degrees  of  amendment  wliich  may  be  anticipated  id 
confirmed  eases.  In  the  first  two  cases  the  patients  were  per- 
manently cured.  Tlie  third  an*l  fourth  cases  were  inveterate, 
and,  strictly  speaking,  incnrahle;  in  these  the  quantity  of  the 
urine  was  restored  \tem|iorarily  at  least)  almost  to  its  natural 
limits,  and  the  patients  gained  flesh  and  strength  in  a  very  re^ 
markaVile  degree:  sugar,  however,  still  jtersirtted  in  the  urine, 
and  any  deviation  from  the  prescribed  regimen  was  sufficient  to 
reawaken  the  diabetic  symptoms  in  full  intensity.  In  the  fifth 
case,  not  much  more  than  a  temporary  arrest  of  the  downward 
CO u  rse  w a s  a  1 1  ai  n ed ,  a  n d  t  h i s  \v a s  a [>ee d  i  1  y  f o  1 1  o wed  by  a  resiinip- 
tiou  of  the  untaward  march  to  a  fatal  termination. 


Case  1.-=C.  R.,  jet.  39,  of  a  corpulent  habit,  came  under  my  care 

in  OrUilier,  I8fil.  The  aririo  atiiouiitt^il  tueiglit  pints  a  day;  specific 
gravity  1040;  it  coiUaiiied  a  large  qitaatity  of  sugar.  He  had  lo&t 
mucli  nuit^lit,  hut  was  still  ia  fall  llesh.  The  ordiaary  symptoms  of 
diabeten  were  preseat  in  moderate  inteasity.  C.  K.  had  been  *])«- 
peptic  for  about  fourteen  years,  though  his  hahits  had  been,  in  every 
respect,  temperate,  lie  and{*rwent  the  operatioti  of  litliotomy  when 
a  child.  Fur  the  last  two  years,  he  had  perceived  that  he  graduallT 
loBt  flesh,  had  an  iniasaal  thirst,  and  fre<pient  desire  to  pass  wattT. 
During^  tins  period,  he  had  to  ^et  i\\i  three  or  four  times  each  night  to 
empty  the  bladder.  Latterly  the  ankles  liad  begun  to  swelL  Most  of 
the  teeth  were  earious^  aad  the  guai8  looj^e  and  spongy.  For  two 
inoaths  the  patient  was  treated  as  an  on t- patient  of  the  Royal  Inftr* 
mary,  and  enjoined  to  avoid  saccharine  and  amylaceons  atticlesof 
food.  It  was  found  that  the  treatment  was  carried  out  very  inelB- 
ciently ;  he  was,  therefore,  admitted  as  an  in-patient  on  December 
4  th,  18  til. 

For  a  week,  he  was  abandoned  to  the  ordinary  mixed  diet  of  ibi 
hospital.  During  tiiis  week  he  voided  daily  on  an  average  IGO  ounces 
of  nrine:  specilic  gravity,  1U^^5-U)40;  mean  daily  excretion  of  sugar, 
5(780  grains.  He  was  then  [nit  on  a  diet  of  animal  substances,  with 
cabbage  and  Itran  rakes.  In  the  week  sneceeding  the  change  of  diet, 
the  mean  daily  discharge  of  urine  tell  to  (lO  ounces ;  speeinc  gravity, 
1022-102<>.  the  sugar  fell  on  the  third  day  to  134  grains,  on  the 
fourth  to  1 IG  grains,  and  at  the  end  of  the  week  to  48  grains*  In  tk 
second  week  t!ie  urine  fell  to  its  natural  vobune  and  density,  and  llie 
sugar  was  reduced  to  a  mere  trace.  This  trace  persisted  for  sii 
weeks,  when  it  suddenly  disappeared.     The  patient  gamed  weight  it 
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the  rate  of  three  pounds  a  week.     He  was  then  made  an  out-patient, 

Atid  directed  to  continue  the  restricted  diet. 

A.  trace  of  sugar  reappeared  and  disappeared,  from  time  to  time, 
for  several  months,  but  ceased  altogetlier  in  flhotit  eight  moiiths.  He 
gradiifilh^  resumed  the  moderate  use  of  ordinary  bread,  and  came  to 
sbctw  himself  at  intervals,  I  saw  him  last  in  Fehniary,  lSfi5,  The 
Wfine  was  found  perfectly  free  from  sugar,  and  tlic  general  health  and 
em  l>on point  were  completely  restored. 

Oasb  2. — T.  H„  a  rary  stout,  florid-complexioned  man,  ,^4  years  of 
sg^e,  who  weiglied,  when  In  health,  over  sixtt*en  Btone,  came  under  my 
ca.i'e  September  19th,  18(14.  He  stated  thrit  in  tlie  previous  July, 
utien  the  weather  was  very  suhry,  he  perspired  very  freely,  and  drank 
lsn"^e  quantities  of  cold  etfervescing  beverages. 

From  this  period,  a  violent  tldrst  aiul  frequent  desire  to  void  lai'ge 
quantities  of  urine,  tormented  him.  He  lost  weight  to  the  extent  of 
About  40  lbs.;  he  was  voraciously  hungry,  and  his  streugth  gradually 
declined. 

"When  first  seen  by  me,  the  daily  discharge  of  urine  amounted  to 
^lit  pints;  specific  gravity,  1048;  sugar,  7540  grains  per  day.  The 
general  symptoms  were  mikl.  The  tongue  and  skin  were  moist,  tlie 
teeth  soundj  the  gums  onl}'  slightly  spongy.  He  complained  of  in- 
cessant thirst,  inorilinate  appetite,  pain  in  the  back,  and  feebleness. 

He  was  put  on  a  restricted  diet  on  SepLeniber  *J2d,  and  observed 

tbe  directions  given  to  him  with  the  most  praise  wort  liy  strictness. 

lie  was  allowed  bran  cakes,  butter,  fresh  nu\it,  eggs*  cablmge,  tea 

and  coffee  sweetened  with  glycerin,  ad  lihihnn.    He  was  cut  otl'  from 

iKjtaloea  at  once,  au<l,  after  two  days,  likewise  from  ordiiuiry  bread, 

and  limited  entirely  to  the  articles  above  enumerated.     A  warm  bath 

wa^i  administered  every  evening,  ami  a  pill  containing  half  a  grain  of 

Cfpium  and  one  grain  of  sulphate  of  iron  was  given  three  times  a  day. 

On  the  third  day  great  improvement  had  taken  place.     The  urine 

w^  as  reduced  to  50  ounces;  specihc  gravity,  1028;  sugar,  210  grains. 

For  two  days  tlie  patient's  condition   remnined  in  every  respect 

stationary  ;  hut  on  September  'iHth  lie  did  not  leel  so  well     Tiie  uriue 

litd  fallen  to  20  ounces,  and  the  sugar  to  a  very  snmll  iinautity  ;  the 

pulse  was  98,  tongue  furred,  nud  a  degree  of  pyrexia  prevailed-     He 

«*tated  profusely  after  the  hatha;  and  scmie  hicmorrhiuds.  to  which 

h«  waa  subject,  became  very  painrul,  the  bowels  being  coutined. 

Tiiis  disturbance  was  attributed  partly  to  the  somewhat  too  sudden 
revolution  in  the  diet,  and  partly  to  the  constipating  effects  of  tlie 
pills. 

On  September  2^t\i  the  pills  were  withdrawn,  the  baths  were  ad- 
niini.stered  every  other  evening,  instead  of  daily,  a  little  ordinary 
Iftead  was  allowed,  a  dose  of  castor  oil  administered,  and  the  fiatieut 
<lircLtetl  to  keep  his  bed. 

hi  a  few  days  this  disturbance  sid>sided,  and  the  restricted  diet  was 
again  rigidly  enforced.  Kapid  amend  in  cut  set  in  ;  tlic  urine  returned 
UiiU  natural  quantity  and  density;  the  sugar  gradually  diuiiuished, 
«nd  ou  October  17th  it  bad  eJitirely  disappeared  from  tUe  urine. 

The  restricted  diet  was  adhered  to  for  another  fortnight,  and  then 
a  gradual  return  to  the  use  of  ordinary  bread  was  permitted,  the 
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urine  being  carefully  examined  for  8|Agar,  from  time  to  time,  but  none 
found. 

At  the  beginning  of  1865,  the  bran  cakes  were  (iiseontmued;  ordi- 
nary bread  was  allowed  freely,  and  a  small  portion  of  potatoes.  At 
tbe  end  of  Jarmary,  all  restrictions  on  the  diet  were  witlidrawu.  The 
patient  liad  now  reat-hed  altnosi  bis  originai  weight  of  16  stone^  &nd 
felt  himself  in  every  resi>ect  perfectly  well  He  was  last  seen  on  July 
25th,  1865.     The  urine  was  found  perfectly  free  from  sugar. 

In  tbe  tirst  of  theee  instances,  a  confinned  but  mild  case  of 
diabetes,  of  two  years'  standing,  was  perfectly  and  permanently 
cured  by  tbe  dietetic  treatment  in  about  eight  months.  In  the 
second  instance,  diabetes  of  three  inontha'  standing  was  com- 
pletely cured  in  le^s  than  a  month.  Recov^eries  so  complete  u 
these  are,  unfortunately,  rare.  The  two  following  are  examples 
of  the  conditional  amelioration,  which  may  be  commonly  attaiued 
even  in  severe  cases : 

Case  3 E.  H.,  a  well-grown  girl  of  16,  a  factory  hand,  Iiad  been 

diabetic  Jbr  three  years.  She  was  admitted  into  tbe  Mancbester  Ib- 
flrtnary*  March  2(;tli,  1860- 

The  dit^ease  was  nncomplicated,  and  exhibited  in  great  severity  the 
outward  sign?*  of  diabetes  in  an  advanced  stage.  There  was  a  harelit 
dry  8kin;  a  tongue  like  a  piece  of  broiled  liani,  and  deeply  furrowed; 
abdominal  pains,  constant  drowsiness,  coni>nming  thirst,  gross  appe- 
tite, dry,  scurfy  skin,  and  great  emaciation. 

For  a  fortnight  aflcr  admission,  she  was  put  on  the  common  did 
of  the  hospital,  which  includes  a  liberal  allowance  of  meat,  potatoes, 
and  bread.  Tlie  state  of  the  urine,  dining  tbe  last  six  days  of  lhi» 
foitniglit,  was  us  fidloua:  Meim  daily  tlisebarge,  '210  oimces;  mean 
daily  excretion  of  sugar,  10,400  grains;  average  density,  1042.  Her 
weight  was  80  iiouuds. 

The  diet  was  then  changed.  Milk  and  all  vegetable  compounds 
were  witlidrawn:  instead,  she  was  alluwed  an  unliniited  supply  of 
eggs,  fresh  meat,  and  beef  tea.  Tbe  imtient  did  not,  however,  ol> 
serve  my  directions  strictly,  bnl  obtained,  and  snrreptitionsly  con- 
sumed, certain  rpmntities  of  oranges,  sugar,  and  treacle-tairv.  Never- 
theless, a  remarkable  imjjrovemeut  in  her  condition  took  (dace.  Ai 
the  end  of  eleven  days,  the  mean  result  since  the  change  of  diet 
were:  Daily  discharge  of  urine,  TO  ounces;  sugar,  iHfiO  grains;  ftve^ 
age  density,  1034,  Weight,  81  [(ounds.  Tbe  general  health  was  also 
much  ameliorated  ;  the  skin  was  softer,  the  tongue  less  tlcrv,  ibe 
thirst  and  appetite  allayed. 

On  \[m]  2 1st,  bran  cakes  were  added  to  the  animal  diet,  aD(f 
greatly  relished  by  tbe  patient.  From  this  date  to  May  l6tli— » 
period  of  26  days — no  further  cliauge  was  made.  Tbe  results  are 
shown  in  the  following  table.  I  have  divided  the  period  into  wctfkfi, 
for  the  purpose  of  displaying  the  gradual  progress: 
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Av^'rajTP  daily 

(J  nan  Lily  of' 

uritie. 

Ounces. 

First  week, 64 

8f»cond  w<?ek,      ....  67 

Third  wet^k,  ,     ....  61 

Fuurth  week,      ....  49 

Entire  i^eriod,    ....  56 


Kangvof 

8iif»r 

deiiisitxs 

ttich  day. 

W*;^ht 

GriLiDd. 

lli«. 

1025—1033 

llfO 

81 

lfi21  — 1031 

l>70 

84 

1022-1036 

870 

83 

KM  9— 1035 
lOi^*— 1035 

690 
897 

96 

With  this  increase  of  weight,  her  general  condition  had  ini[>roved  ; 
(the  ton^nc  had  liecome  pale  and  niaist,  t»nt  it  was  sliil  mapped  on 
I  the  surface,  and  u n n at n rally  smooth. 

Oil  the  IGtli  of  May,  milk  was  added  to  the  previous  diet:  the  re- 

ifiu Its  are  given  in  a  precedinir  page  (see  p.  252).     On  J ii lie  12th,  milk 

^Wfts  again  withdrawn,  and  gluten  bread  Biibstilnled  fur  liraii  cakes, 

I  Cabbage  was  also  allowed  with  dinner.     The  flow  of  nrine  on  this 

.diet  averaged  41  oz.,  and  the  sugar  1020  grains  per  day.     The  l»ody- 

I  freight  went  on  increasing  to  dH  lbs.     Her  general  condition  was  now^ 

I  at  the  end  of  eleven  weeks  of  treatment,  sneh,  that  an  nnprofessional 

I  person   would   have  pronounced  her  cured.     The  outward   signs  of 

diabetes  had  disaj*[H*ared  ;  the  eskin  was  restored  to  its  natural  sotV 

ness  ;  the  thirst  and  fip(*etite  were  no  longer  inordinate;  the  flow  of 

urine  was   reduced  within  the  normal  compass.     The  patient   had 

gained  18  pounds  in  weight;  she  slept  sonndly,  had  neither  pain  nor 

ache;  her  strength  was  so  lur  restored,  that  she  was  ahle  actively  to 

Ias0tsi  the  nurses  in  the  work  of  the  wards.     She  came  from  a  distant 

town^  and  her  history  after  leaving  the  Infirmary  is  unknown  to  me. 

Case  4. — W.  A.,  a  factory  hand,  aH.  30,  was  admitted  as  an  out- 
patient, October  12,  18S9.  He  presented  the  usual  appearance  of 
diabetes  in  full  career.  The  disease  was  uncomplicated,  and  had  ex- 
isted about  a  year.  The  cpiantity  of  urine  varied  from  10  to  15  pints 
daily,  and  its  density  averaged  1044.  The  patient  was  directed  to 
observe  a  restricted  diet;  and  a  pill  containing  a  grain  of  opium, 
with  a  quarter  of  a  grain  of  sulidiate  of  irotr,  and  half  a  grain  of 
quinine,  was  ordered  three  times  a  day.  This  ireatment  vvas  con* 
tinued — the  doses  of  opium  being  gradually  inereased^ — ^for  aeven 
months.  A  marked  improvement  took  jilace  ;  the  diabetic  symptoms 
abated  consi*ierably  i  the  tongue  became  moist ;  the  urine  fell  to  five 
and  six  pints  daily,  with  a  spccitic  gravity  of  1040.  The  sugar  aver- 
aged 4400  grains.  lie  gained  stiength  and  some  weiglit,  and  was  able 
to  resume  his  oceupnlion  fur  a  time.  As  his  condition  appeared 
atalionary,  he  was  nnnle  an  in-patient  on  May  Hth,  hsiJO,  On  his  ad- 
mission, all  medicines  were  discontinued,  and  the  patient  was  allowed 
the  mixed  diet  of  the  house.  The  etfeet  of  this  chaTige  was  a  sudden 
reapix-arauce  of  all  the  untoward  symptoms,  with  a  sense  of  great 
debility,  and  an  alarming  cough.  The  condition  of  the  urine  w^a.s 
AS  follows:  Daily  discharge  of  urine,  205  oz*;  sugar,  7400  grains; 
average  density,  1042.  Three  days  of  this  freedom  from  treatment 
had  forced  him  to  keep  his  bed. 

I  now  gradually  withdrew  all  amylaceous  substances,  and  aubsti- 
'  Uited  meat,  fish,  eggs,  and  beef  tea.     He  was  allowed  eight  ounces  of 
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brandy  daily*  After  the  change  was  completed,  the  diet  was  abscK 
hitely  devok!  of  slareh  and  sugar,  Fiider  this  diet  the  urine  altered 
greatly  for  tlie  better.  Diirhig  the  fix'st  week  of  the  restricted  diet, 
the  daily  discharge  of  urine  was  fil  oz, ;  daiJy  excretion  of  sugar,  928 
grains;  average  density,  1032.  The  general  symptoms  also  im- 
proved, but  not  in  pro|>ortion  to  the  aoieli  oral  ion  in  the  condition  of 
the  urine. 

A  second  week  of  the  same  Ireatmeiit  brought  down  the  urine  to- 
daily  diBclmi'ge,  5f>  oz, ;  daily  excretion  of  sugar,  C58  graius;  average 
density,  }Q2H. 

I  was  now  met  with  the  difficulty  which  so  many  have  encountered 
in  pursuing  tht,^  treatment ;  namely,  a  total  failure  of  the  appetite^ 
and  consequent  alarming  depression  of  all  the  vital  j^owcr?*.  To  ol>■ 
viatc  these  nu  to  ward  events,  the  patient  was  allowed  l>ran  bread  and 
the  free  use  of  green  vegetables — cabbage,  leltuee*  and  watercresse$. 
A  grain  of  opium  was  also  given  three  times  a  day.  The  diet  whs 
therefore  still  sturehless,  and  ahnost  entirely  devoid  of  sugar.  D^ 
cided  amendment  followed  this  change,  and  in  a  few  days  the  return- 
ing strength  and  cheerfuhicss  kept  pace  with  tlie  improved  appetite 
and  increasing  weight. 

During  the  remainder  of  his  stay  in  the  Infirmarv,  a  period  of  two 
moutlia,  no  further  change  of  importance  was  made  iu  the  diet  or 
medicine.  The  patient's  weight  on  admission  was  97  pounds;  but  it 
rapidly  sank  in  the  first  few  days,  and  at  the  end  of  three  weeks  it 
was  only  t)l  pounds.  From  this  time  onward,  however,  the  weight 
began  to  increase,  and  it  went  up  gradually  to  105  pounds,  which 
point  it  had  rcaclicd  the  week  of  his  discharge* 

The  state  of  the  urine  for  the  last  two  nun*ths  was  remarkably  con- 
stant. The  daily  discharge  varied  from  40  to  tJO  oz. ;  the  daily  excre- 
tion of  sugar,  from  800  to  1000  grains  ;  the  average  density,  from 

The  excretion  of  sugar  ruled  higher  than  when  the  diet  was  exclti- 
sively  animaL  This  I  attributed  to  the  improved  appetite,  wliich 
enabled  the  patient  to  take  more  nourishment,  rather  than  to  any  cii- 
toward  influence  exercised  by  the  green  vegetables. 

I  might  greatly  iiuiltiply  examples  of  tliis  class;  but  it  will 
be  more  useful,  to  illustrate  the  leas  fortunate  results  for  which 
the  practitiouer  must  also  be  prepared. 

Case  5.^E.  B,,  a  niece  of  the  patient  C.  H,,  who  made  so  goodai 
recovery,  was  admitted  into  the  Royal  Intiiiuary  in  December,  1869. 
She  had  been  diabetic  for  10  months;  and  sufferetl  from  excessive 
thirst,  voracious  a|>petite,  and  great  emaciation.  The  tongue  was 
glazed,  skin  harsh  and  dry.  There  was  no  complication.  The  urine 
amounted  to  15  pints  a  da^',  and  contained  over  10,000  grains  of 
sugar,  when  slie  lived  on  a  mixed  diet» 

She  remained  iu  liospital  two  months ;  and  was  gradually  limits 
to  a  diet  of  animal  tlcsh,  with  eggs,  cabbage,  and  bran  bread.  On 
this  diet  she  slowly  gained  three  [lounds  in  weight,  and  improved  sen- 
sibly in  her  general  health.     The  urine,  huweverj  never  fell  below  fiv« 
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pints:  nsiially  it  oscillated  between  seven  aikI  eight  pints,  with  a 
si>et'i(ic  gravity  raoiring  from  103Q  to  1040,  and  a  daily  excretion  of 
8Ug;arof  4450 'to  7420  grains. 

Aher  leaving  tlie  In  (in nary,  she  speedily  relapsefl,  gradually  grew 
wrorse.  and  died  in  March,  iHIJd^  in  ibe  Withington  Workhowse. 


I 


Jlneli  discredit  has  Leou  thrown  on  the  dietetie  treatment,  by 
A  li1o?en1y  and  ineoniplete  manner  of  carrying  it  out.  It  re- 
qo^ires  most  vigilant  watching  to  keep  gnard  against  the  admis- 
81  on  of  turbiddeu  articles.  The  patient'^  own  craving  for  them 
13  often  too  mnch  for  his  resolution,  and  most  artful  deceits  are 
pr^icticed  on  the  medical  attendant*  Thia  is  esjiecially  the  case 
at:  the  beginning  of  the  treatment.  After  awhile,  the  patient 
pOTTeives  from  his  own  experience,  the  importance  of  abstain- 
iri^,  and  the  desire  i'vr  the  forbidden  articles  diminishes  very 
notably  after  the  lapse  of  some  weeks.  Amylaceous  compounds, 
too,  are  often  unwittingly  administered  Ijy  tlie  atten<lant9. 
St lirchy  matter  is  never  absent  from  the  cook's  hand;  it  enters, 
m  one  guise  or  other,  into  almost  every  dish. 

Then  there  arises  tlie  other  dirticulty — the  rejection  by  the 

stomach  of  the  restricted  diet.     This  diffictilty  is  fierhaps  made 

too  much  of,    A  skilful  selection  and  frequent  change  of  articles 

of  diet,  usually  suffices  to  reconcile  the  digestive  organs.     The 

field  of  selection  among  admissible  articles  is  so  wide  that,  in 

private  practice,  the  practitioner's  resources  are  inexhaastible. 

Among  hospital  patients,  however,  the  embarrassments  on  this 

score  are  very  serious. 

There  are  eases  of  such  severity,  that  not  even  a  temporary 
auiendment  can  be  obtained  by  the  dietetic  treatment.  I  have 
known  more  than  one  such  instance  in  children  under  ten  years 
f>f  age,  in  whom  the  disease  ran  a  rapid  course,  and  proved  fatal 
iiiafew  months.  There  are  also  a  certain  number  of  chronic 
CBfies  in  which  the  dietetic  treatment  proves  unsuitable,  and 
fastens  rather  than  retards  the  final  catastrophe.  Theae  are  for 
the  most  part  long-standing  cnses — cases,  perhaps,  which  have 
l>eeD  benefited  at  a  previous  epoch  by  that  treatment.  In  two 
of  my  Infirmary  patients,  who  were  readmitted  to  the  benefits 
of  the  charity  after  an  interval  tjf  several  months,  a  much  more 
decided  amelioration  followed  the  dietetic  treatment  during  the 
firnt  period  of  their  stay,  than  during  the  second. 
The  sugar  forming  vice  of  the  diabetic  system  appears  at  first 
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(and  tbroughoiit  in  the  milder  cases)  confined  to  sacebanDe  and 
amylaceous  articles  of  food ;  but  as  the  disease  becomes  iuvet* 
erate,  the  assimilation  of  the  albiimiiioiis  principles  is  more  and 
more  affected,  until  at  length,  these  yield  sugar  almost  as  readily 
as  the  former.  Griesinger  found  in  a  case  of  this  kind,  on  strict 
flesh  diet,  that  threc-Rfths  of  the  albuminous  materials  reap- 
peared  in  the  nrioe  as  sugar.  When  matters  have  come  to  this 
pass,  it  is  not  to  be  wondered  at,  that  the  patient  no  longer  de- 
rives benefit  from  a  restricted  diet,  which  he  can  only  use  si»ir- 
ingly,  and  almost  with  disgust,  and  that  he  should,  on  the 
wliole,  find  himself  in  a  better  position  when  abandoned  to  or- 
dinary mixed  fare,  which  he  can  consume  in  abundance,  and 
with  relinb*  Exix-rienee  is  imperative  on  ibis  point.  When  a 
flesh  diet,  judicionsly  eked  out  l>y  appropriate  substitutes  for 
bread  and  potatoes,  fails  to  ameliorate  the  general  conditional 
should  not  be  too  ol^siinafely  pei*sisted  in  after  a  fair  trial*  Tb^ 
practitioner  shouKl  give  way  first  with  regard  to  bread,  and 
hold  out  longest  against  potatoes*  No  intlexible  and  universal 
rule  can  he  laid  down  resjiccting  the  diet  of  diabetic  individuals, 
under  all  eircumstanees,  and  in  all  stages  of  the  complaint 
Cases  will  occur,  in  which  the  power  to  take  a  plentiful  s«pjJy 
of  a  mixed  diet,  more  than  compensates  for  the  increasing 
tbirst  and  freer  discharge  of  urine  and  sugar*  I  have  also 
noted  that  some  of  the  milder  types  of  thit^  disease  in  which 
saecharine  urine  is  unaccompanied  with  diuresis,  are  made  worae 
by  a  too  restricted  diet  (see  appendix  to  tliis  ehapter). 

Dr.  Donkin"  reeonunenda  another  mode  of  carrying  out  the 
animal  diet  treatment— namely,  by  putting  the  patient  on  a  diet 
exclusively  composed  of  skimmed  milk,  which  he  adminisTen* 
in  quantities  of  six  or  eight  pints  daily ^ — ^persevering  rigidly  with 
the  treatment,  if  necessary,  for  ten  or  twelve  weeks.  I  have 
seen  several  patients  who  have  tried  this  severe  method.  Few 
of  them  could  tolerate  it  except  for  a  few  days — and  those  who 
continuetl  longer  were  rapidly  reduced.  Three  chronic  ca^esl 
know  of,  in  which  the  treatment  was  obstinately  persevered 
with,  died  from  exhaustion.  One  of  them  had  been  under  my 
care  for  a  considerable  period,  and  maintained  a  fair  state  of 
health  under  a  moderately  restricted  diet  and  the  use  of  opium — 
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three  months  of  the  skinmied-niilk  treatment  hrought  the  case 
to  a  fatal  termi nation. 

Medicinal  Stihsiaiives  in  Dinhctes :  SupplernenHry  Means* — 
Some  of  these  are  employed  under  the  impression  that  they 
possess  a  really  curative  jiower  in  this  disease:  others  are 
resorted  to,  simply  as  adjuvants,  to  combat  some  particular 
symptom. 

The  inquiries  hitlierto  made  on  the  supplementary  means — 
medicinal  and  other— employed  in  the  treatment  of  diabetes, 
are  mostly  vitiated  by  an  iusuffieieut  sei>aration  of  their  effects 
from  those  of  the  restricted  diet,  wliich  is  usually  conjoined 
therewith,  and  a  want  of  attention  to  the  cluneal  grouping  of 
the  cases.  A  number  of  remedies  have  been  extravagantly 
lauded  on  diverse  bands,  and  have  in  this  waj'  attained  an 
ephemeral  reputation;  but  when  tried  by  accurate  observers, 
they  have  proved  to  be  absolutely  inert.  Unless  the  points  just 
indicated  are  kept  in  view,  only  misleading  conclusions  can  be 
drawn  from  any  inquiries  on  this  subject.  It  is  quite  ]>09sible 
that  remedies  which  have  jiroved  powerless  in  inveterate  cases, 
may  be  of  real  service  in  milder  examples  of  a  different  type,  or 
ill  the  earlier  stages  of  the  disease.  A  complete  revision  of  the 
supplementary  means  of  treating  diabetes  is  loudly  called  for. 
It  may  be  taken  for  granted,  in  the  present  state  of  knowledge, 
that  tlie  general  basis  of  all  treatment  of  diabetes  must  be  the 
dietetic  restrictions  already  described.  Other  means  should  be 
studied  with  a  clear  understanding  of  their  supplcuientary  and 
subordinate  place. 

Opium. — This  narcotic  is  unquestionably  of  great  use  in  the 
treatment  of  diabetes — not  from  its  direct  influence  on  the 
cx>ui*se  of  the  disease,  but  from  its  anodyne  prof^erties.     If  no 

fUtetrietion  be  placed  on  the  diet,  opium  in  doses  of  from  6  to  20 
grains  a  day  has  always,  in  my  experience,  had  the  power  of 
reducing  the  How  of  urine  by  about  one-half;  that  is  to  say, 
of  bringing  it  down  to  five  or  eight  pints,  and  this  without  in- 
creasing its  density.  But  notwithstanding  this  amelioration  iu 
the  state  of  the  urine,  the  downward  progress  of  the  disease 
is  not  arrested ;  and  the  etiect  of  the  drug  seems  attributable  to 
its  deadening  influence  on  the  appetite,  rather  than  to  a  specitic 
power  of  cheeking  the  formation  of  sugar  When  opium  was 
given  to  ptitieuts  under  a  restricted  diet,  it  did  not  iu  my  hands 
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exliibit  the  least  power  of  leseeuing  the  flow  of  arine  or  tlie  ex- 
cretion of  Bii^ar.  Its  value  depends  od  it^  power  of  inducing 
sleep,  and  of  allaying  the  dolorous  serisutioiis  and  irritability, 
which  constantly  torment  diabetic  patients,' 

Tliere  is  great  tolerance  of  opium  in  confirmed  dtabet<^ 
Doses  of  2,  8,  and  5  grains,  three  times  a  day,  are  generally 
borne  without  the  production  of  any  appreciable  narcotiem. 

Alkalies. — Alkaline  substances  have  been  especially  recom- 
mendeil  by  Miahlc,  on  account  of  their  supposed  fK>wer  of  favor* 
ing  the  oxidation  and  dcjstruction  of  sugar  in  the  blood.  Thew 
theoretical  view8  are  now  ovortlirown.     In  two  of  my  f»atierits, 

I  made  a  trial  of  full  doses  of  the  bicarlHinate  of  p»otash.  One 
of  them  was  on  a  mixed  ordinary  diet,  and  the  disorder  was  tar 
advanced.  The  urine  was  rendered  alkaline  for  ten  days  with* 
out  in  any  way  altering  the  excretion  of  sugar,  or  the  general 
condition*  In  the  second  case,  the  patient  was  on  a  restricted 
diet.  She  took  for  a  fortnight  320  grains  of  the  bicarbonate 
daily,  in  divided  doses;  the  urine  was  thereby  rendered  freely 
alkaline.     During  the  week  preceding  the  alkaline  treatment, 

II  GO  grains  of  sugar  were  excreted  daily.  In  tlte  first  week  of 
tlie  alkaline  treatment  970  grains  a  day  were  separated,  and  in 
the  second  week  870  grains.  In  the  week  following  tVie  with- 
drawal of  the  alkali,  the  sugar  amounted  to  690,  This  obser- 
vation tends  to  show  that  the  alkali  had  no  appreciable  influence 
on  the  excretion  of  sugar.  I  Ijavc  not  encountered  any  difficulty 
in  rendering  the  urine  alkaline  in  diabetes,  as  Dr.  Pavy  seems 
to  have  done.' 

lienmi  luul  Pepshi  have  been  vaunted  in  such  terms  of  confi- 
dence, as  to  raise  hopes  which  are  not  destined  to  l>e  realizt^L 
The  most  remarkable  results  obtained  from  rennet^  are  tho^^ 
published  by  Dr.  James  Gray.  He  states  that  of  twenty-.seveu 
persons  treated  seven  recovered.  This  is  an  example  of  most 
rare  success,  and  it  is  to  be  regretted  tbat  the  cases  are  not  re- 
ported with  that  exactitude  and  detail,  winch  are  desirable  on 
such  debatable  ground.     In  all  of  them  a  rigid  adherence  to 


*  See  the  author's  paper— Bnt.  Med.  Journ.^  1S60. 

*  The  fllkullno  and  umnionincikl  pbotjphat**^  and  the  carbonntp  ot  iimmi^nff 
hnvfl  flgnin  boon  tried  by  Uiu^hani  und  Ftivy,  nnd  Ihe  oltrate  of  sodn  by  Guyf>l, 
See  Brit.  Med,  Juurn  ,  1869,  i^  823;  and  ibid.,  p.  590  j  nnd  6yd.  Soc.  Year-Book, 
1865-6,  70. 
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amxuL  BfC  msA  hrmn  bnad  irai$  insisied  on :  ^ckI  ii  :sc^^in$  miH^ 
asL  TTTMr^je  thftt  the  amendment  in  eftoh  cdk«e  xnis^  diie  to  the 
jttLjfgec  £«•  rather  than  to  the  T^nnet*  IV  Xe!^Hi.  ot 
JSmTrg^ATT,  extoi*  the  same  T>?m€Kir.  His  oa;^>s  do  ik*i  ^x^n 
%i  ian*  iifita  severe  ones ;  and  the  diet  was  rv^ulateil  in  at  lotist 
«raft  v^'iLeca.  The  neports  are  much  more  imperfect  than  thos^i^ 
«  I»r.  Grai-. 

I  £aT-«  re-nnet  a  resolute  trial  in  one  confirmed  case.  It  was 
irc;ttz«»l  in  the  manner  recommended  by  Dr.  Gray,  and  giwn 
k  iysm  of  two  tablespoonfuls,  three  times  a  day.  The  patient 
iflci  r:  f-yr  more  than  two  months^  c^^njoineil  with  a  riyidly  re- 
f8w:«d  diet.  During  this  period  he  improve^L  and  gaincvl  o  11^ 
ia  veisfat.  But  he  was  improving  just  as  rapidly  before  he  Iv- 
fan  the  rennet,  and  the  daily  excretion  of  sugar  had  not  in  the 
kaR  diminished  during  its  use,  Griesinger,  in  two  cases  ac- 
«va*eJy  observed,  found  even  a  slight  increase  of  sugar  during 
the  use  of  rennet-  Other  trustworthy  reports  are  ciiually  un- 
£iPDnble. 

Parkes*  and  Leubuscher*  found  pepsin  useless. 

I  conceived  that  it  was  worth  a  trial,  whether  some  of  the 
mhnances  which  act  powerfully  on  the  nervous  system  might 
not  exercise  a  beneficial  effect  in  diabetes.  With  this  view,  1 
lexhibited  strj-chnia  and  belladonna,  in  gradually  increasing 
doees,  until  their  physiological  effects  began  to  Ik^  }>civoivod. 
Bat  not  the  slightest  influence  on  the  excretion  of  sugar  k\m\U\ 
be  discovered  during  their  use. 

Among  the  more  recent  remedies  employeii  in  diabotos  mny 
be  mentioned  arsenic,'  iodine,  bromide  of  potassium,^  picric  aciil, 
JWJd  Calabar  bean.  The  three  last  I  have  trieii  and  foiuul  uso- 
lesB.  The  evidence  in  favor  of  the  two  firat  is  too  sleiulor  to 
excite  much  hope.  I  have  also  tried  both  i>eroxido  of  hydrogen 
and  ozonic  ether,  only  to  find  that  the  hopes  held  out  with  re- 
spect to  them  were  altogether  delusive. 

Independently  of  so-called  specific  remedies,  there  is  a  largo 


*  On  the  Composition  of  the  Urine,  p.  850,  note. 

*  Arch.  f.  Path.  Anat.,  B.  xviii,  119. 

'Bulletin  de  Therap.,  xlvi,  1870,  619;    Berlin  Klin.  Wochonpoh.,  No.   12 
1^9;  0.  Ree8,  Lancet,  ii,  1864,  430;  and  Leubo.,  Archiv  Gon.,  1870,  p.  (502. 

*  Austin  Flint,  Amer.  Journ.  of  Med.  Sc,  1870,  282;  and  Bcgbio,  Kdin.  Mod 
Jonrn.,  xii,  487. 
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field  for  tlic  skilful  use  of  adjuvant  means  employed  eimplyfor 
their  ordinary  theraiK^ntieal  effects.  The  obstinate  eonstiiuition 
^vhit'h  cornmonlj  prevails  in  diabetes,  must  be  corrected  by  a 
regulated  ut^e  of  castor  oil,  seidlitz  powdei*s,  or  the  ordiaary  rhn- 
barb  and  magnesia  mixture.  Anodynes  are  called  for  to  subdue 
pain,  nervous  exhaust  inn,  restlessness,  and  insomnia.  Dyspeptic 
symptoms  are  to  he  cond>ated  by  alkaline  tonics;  and  for  tbii 
purpose  I  know  of  no  better  combination  than  the  bicarbonate 
of  potash  in  infusion  of  caluinba,  with  hjdroc\"anic  acid.  The 
poverty  of  tlie  blood  and  the  progressive  ernaciation  are  Ijeit 
combated  by  long  courses  of  iron  and  cod-liver  oil.  I  have 
already  spoken  of  a  solution  of  bitartrate  of  ixjtash,as  the  beat 
means  of  directly  allaying  the  thirst.  When  the  cniving  for 
food  and  sense  of  sinking  at  the  epigastrium  are  tronblesome, 
a  pill  containing  two  or  three  grains  of  asafcetida,  administered 
twice  or  thrice  a  day,  often  gives  most  striking  relief. 

Diabetic  jiatients  often  reap  considerable  benefit  from  change 
of  air,  and  a  sojourn  at  watering-places.  The  Bristol  HotwellB, 
Vichy,  and  Carlsbad  waters  have  obtained  some  celebrity  for 
their  utility  in  dial>etes.  In  milder  eases,  sea-bathing  may  be 
recommended  in  moderation  in  the  hot  season  of  the  year.' 

Saet'hffrine  treatment  of  dmbeies. — Piorry  conceived  the  odd 
idea  that  the  main  evils  of  diabetes  depended  on  the  loas  (4 
sugar  through  the  kidnej's,  and  that,  by  com|:)ensating  this  lass 
by  admiiiistering  sugar  internally,  these  evils  could  be  overcome. 
Dr.  W.  Bndd,  of  Bristol,  followed  up  l*iorr3^'8  lead,  and  adrain- 
istered  5  to  8  ounces  of  sugar  and  4  ounces  of  honej'  to  two 
diabetic  patients,  with  great  benefit.  Onlinary  mixed  diet 
(including  potatoes)  was  conjoined*  These  results  provoked 
new  trials  of  this  treatment  by  Dr.  Burd,  of  Shrewsbury,  Dr. 
Sloane,  of  Leicester,  Dr.  Bence  Jones,  and  Griesinger^  but  with 
results  so  decidedly  unfavoralile  as  to  leave  no  doubt  of  the 
inutility  of  the  practice.  A  full  rhmne  of  the  results  of  tk 
Baccharino  treatment  of  diabetes  may  be  found  in  a  paper  bj 
the  author  in  the  Brit.  Med.  Journ.  for  November,  1860. 


^  Bouchard  at  speaks  in  high  terms  of  enforced  exercise  and  gymnnslici  fer 
diabetic  patients.     See  Annunire  de  Tberap.,  1865|  p.  291. 
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Milder  Types  of  Diabetes. 
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The  cases  brought  together  under  thh  heading  are  Boniewhat 
in  i  seel  I  a  neons ;  and  they  do  not  [irescnt  thoBe  marks  of  nniibrmify 
^'^^fcich  are  required  to  constitute  a  homogeneous  pathological 
gt-onp.  Tliey  are  sepwirated  from  elassieal  diabetes  by  certain 
broad  distinctions,  of  elinicai  itii[H>rtanee ;  but  they  exhibit 
ari-^oug  themselves  certain  digagreements  which  make  it  evident 
thnt  they  represent  more  than  one  type  of  disease, 

Troni  ordinary  or  elasniieal  diabetes,  these  milder  ty|>es  are 
distinguished,  hy  all  or  most  of  the  following  signs:  absence  of 
a  fixed  tendency  to  a  fatal  termination;  absence,  or  only  mode- 
*^te  degree,  of  thirst,  voracity,  and  emaciation ;  slight  or  tem- 
porary increase  in  the  qnantity  of  urine;  transitory  duration  ; 
^tnenability  to   treatment;  slight,  moderate,  or  intermittent 

The  gre-ater  number  of  these  cases  fall  within  one  or  otVier  of 
tile  three  following  groups,  to  each  of  which  illustrative  examples 
^'•e  appended : 

CtRoiTp  I. — Urine  persistently  saccharine;  density  1030  to 
1043;  diuresis  absent,  or  very  moderate;  no  excessive  thirst 
^*^  appetite ;  moderate  conservation  of  strength  and  flesh ; 
stationary  condition, 

Case  L- — Mr,  B.,  a  manufacturer,  let.  45,  thin,  but  not  markedly 
^■"Haciated,  able  to  attend  to  his  biisittesa,  consulted  me  May  14tlj, 
*^Cil.  His  health  had  been  feehle  for  six  months.  lie  complained  of 
^^akness,  loss  of  appetite,  and  restlessness.  The  nrine  had  never 
^*ceedcd  four  pints,  and  nsually  did  not  exceed  three  pints,  in  the 
^^tioty-four  hours.  The  specimen  sent  to  me  for  analysis  had  a  den- 
^^^y  of  1042,  and  contained  7.2  per  cent,  of  sugar.  There  \\m  no  in- 
<>^«linate  appetite  or  thirst;  the  skin  was  moist.  The  patient  had  tried 
*  diet  composed  of  animal  flesh  and  g^reen  vegetables,  hut  had  been 
^^Halilu  to  adhere  thereto  on  account  of  the  total  failure  of  the  appetite, 
iJnHncr  the  last  four  years  I  have  seen  this  patient  several  times, 
iiis  condition  eontitmes  unchanged  both  as  to  the  general  health  and 
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the  state  of  the  urine.  He  is  still  a  valetodinarian,  but  go«8  about 
his  business,  and  observes  a  diet,  only  restricted  with  respect  to  Ibc 
use  of  potatoes* 

Case  2. — Mr.  F.,  at.  50,  formerly  enga^red  in  business.  He  con- 
enUetl  me  in  NovenilHrr,  1802,  and  stated  that  he  had  been  ailing 
about  tliree  years,  suttV-'tinfr  from  indigestion*  lowness  of  spirits^anci 
loss  of  strength.  A  twelvemcnith  before,  sugar  bad  been  detected  in 
the  nrine.  The  urine  bad  not  at  any  time  exceeded  three  pints  m  the 
twenty' dbnr  hours.  He  has  never  been  troubled  with  thirst;  the  fekin 
is  usually  moist ;  there  !ias  been  slight  emaciation.  He  has  tried  i 
restricted  diet  without  auy  benefit. 

Two  speciuiens  of  urine  were  handed  to  me  for  analysis :  one  Oft 
Kovember2(}th,  1 8*12,  and  the  other  on  April  '22d,  1863.  ^  The  f<jrnier 
contained  7.7  i>er  cent,  of  sugar,  and  the  latter  (which  bad  a  s[»ed6c 
gravity  of  ilVd'})  i\.3  per  cent.  The  daily  quantity  at  both  dates  was 
three  pints.  The  disorder  in  this  instance  appears  to  have  aria'u 
from  worry  and  anxiety  connected  with  business;  but  for  a  period  of 
two  years  itt\er  giving  up  hiisiuess  be  remained  in  i<fatti  qno^  no  Ireal- 
meiit  a[ii)earing  to  Inive  any  beneficial  result.  Recently  he  hits  het'ft 
in  much  l)etter  health,  has  recovered  bis  weight,  strength,  and  cheer- 
ful nei?8,  and  believes  himself  thoronghly  rid  of  his  com[>laint;  and 
yet,  the  urine  has  now  (February  '>M,  ISR5)  a  specific  gravity  of  1035, 
and  contains  5.7  per  cent,  of  sugar.  In  the  autumn  of  11^70  I  w« 
called  to  see  this  patient  again.  The  sugar  bad  now  for  a  longtimi? 
disappeared  from  the  urine — and  was  replaced  by  albumen.  He  was 
snfftMing  from  general  anasarca,  and  all  the  other  signs  of  chronic 
15rigbt*s  disease^of  which  he  died  in  December,  1870. 

Case  Z — Dr,  Latliam*  relutes  a  case  resemljling  these  in  most  re^ 
Bpects.  The  patient  was  u  gentleman,  M.  40^  well  known  in  the  pro- 
fession of  the  law.  The  nrine  at  no  time  exceeded  a  cpmrt.  but  it  ^u 
BO  sweet  ^*  that  it  might  easily  have  been  mistake n  for  syrui*.*'  TIic 
dietetic  treatment  was  resolutely  tried  without  any  good  elfect:  be 
died  with  cough,  colliti native  sweats^  and  other  sigus  of  phthisis. 

Gboup  IL — ^Glyco&uria,  temporary  or  intermittent:  thiwt 
aod  diuresifl  moderate,  or  none;  little  eniacialioii  and  loss  of 
strength ;  the  complaint  depending  on  niental  anxiety,  blow's 
on  the  head,  or  concussion  of  the  spine,  and  terminating  in 
complete  recovery. 

Case  4, — A  gentleman,  a4.  4(1,  engaged  in  business,  consulted  m€ 
on  March  23d,  1862.  He  had  snti'ered  from  slight,  recnrrent,  dys- 
peptic sympt(»ms  for  more  than  a  year,  together  with  nnmcruus 
nervcuis  phenomena  and  loss  of  rest.  Dnrtng  this  period,  lie  had  in»- 
dcrgone  great  mental  stress  in  connection  with  the  responsibililiesof 
a  large  manufacturing  concern.     On  two  occasions  he  had  been  seized 


1  Latbam  on  Diabfites^  p.  147. 


with  some  kinti  of  fit,  which,  from  the  rlescription  given,  appeared  to 
l>e  a  basturd  epilejjsy.  In  one  of  tliese,  lie  had  fallen  from  his  horse  ; 
but  there  was  no  direct  injiirv  to  tlie  head.  At  my  reqnest  a  specimen 
pf  urine  was  sent  for  examination.  Its  specitic  gravity  was  1U35,  and 
it  contained  5.2  per  eent.  of  sngar;  no  albimieii  or  other  abnormal 
fDgredient  was  present.  The  daily  qnantity  did  not  exceed  three 
pints.  He  was  put  on  a  moderately  restricted  diet,  and  recommended 
to  make  arraogeraents  which  wonl<l  relieve  him  of  a  hirgo  portion  of 
his  responsibilities.  lie  continued  niider  my  observation  for  six 
months.  The  suiijar  disa|Ji)eared  in  about  six  weeks*  excejit  a  trace, 
which  also  vanished  at  the  end  of  four  months,  Hia  health  is  now 
(Jaly,  1865)  perfectly  restored. 

One  of  the  most  singular  iiistauces  of  glycosuria,  persisting 
ifor  several  months,  unaccompanied  witli  any  of  the  symptoms 
;oi*  true  diabetes,  is  related  by  Grieriiiigor  (loe.  eit.,  p.  51). 

Case  5. — A  medical  sttnlent  had,  diirinj^  a  conrse  of  chemical  rii- 
iStruction,  in  the  year  18 — ^,  often  examined  his  nrine,  and  fonnd  it  in 
^very  respect  normal,  lie  spent  the  snnimer  of  the  siicceerliiig  year 
in  SwiUcrland^nod  underwent  a  nnadjer  of  wettings  on  botanical  ex- 
.cursions.  8ome  months  later,  while  in  perfect  health,  the  ajipearance 
of  the  urine  attracted  his  attention.  On  examination  it  gave  an 
abundant  sugar  reaction  with  Trommer's  test.  He  now  examined 
the  urine  daily,  and  found  the  density  to  vary  between  liH'2  and 
J 027-  The  glycosuria  persisted  throughont  the  foUovvinj^  winter, 
during  which  he  continued  to  reside  in  the  same  moist  and  foggy 
[locality.  In  the  succeeding  sjiring,  Ilerr  — ~  returned  from  Switzer- 
land, and,  being  much  occupied,  had  no  longer  any  time  to  bestow 
on  his  diabetes  ;  and  when,  in  the  conrse  of  the  ensuing  summer^  he 
examined  the  urine  again,  he  found  it  totally  free  from  sugar,  nor 
lias  a  trace  been  found  in  it  since.  During  the  entire  period  that  the 
urine  contained  sugar  he  did  not  experience  a  single  one  of  the 
known  symptoms  of  diabetes. 

Group  III. — Glycosuria  in  persons  advanced  in  years  ;  of  full 
Iiabit;  moderate  conservation  of  flesh  and  strength;  moderate 
^^resis;  moderate  amount  of  sugar;  abundance  of  uric  acid 
PBjposits;  often  gout;  sugar  Bonurtimes  present  for  years,  vary- 
ing greatly  in  quantity,  sometimes  intermitting — termination 
variable. 

Dr.  Bence  Jones  has  published  an  account  of  a  number  of 
cases  of  tliis  clasa.'  Of  twenty-nine  eases  of  glycosuria,  observed 
by  him  in  the  preceding  three  years,  eleven  were  above  sixty 
jears  of  age,  and  six  of  these  were  above  seventy,  lie  supplies 
the  following  analysis  of  these  eleven  eases : 


^  Med.^Chir.  Trfina.|  toI.  xzxvi. 
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In  2,  The  disease  was  intermitting, 

'*  6,  The  quantity  of  iiriiie  was  scarcely,  if  at  all,  increased. 

"  1,  The  quantity  wsi8  increase*!,  but  the  disease  had  prob- 
ably existed  for  sixteen  vears. 

**  1,  The  nrine  was  albuminous,  and  the  diabetic  symptoms 
were  very  Bliglit 

*'  1,  (About  seventy -four  years  of  age),  the  disease  existed 
in  its  intensity. 

In  all  the  cases  save  one,  the  disease  was  of  exceedingly  mild 
character. 

Many  cases  of  this  kind  have  <'ome  under  my  notice,  of  wbicli 
the  two  folto%ving  examples  may  serve  for  illustrations. 

Cask  6. — Mr.  A,,  a  surgeon,  let.  fiO,  a  tall,  stout  man,  of  powerful 
frame,  CUT! suited  ine  Juno  llth,  ISCvS.  lie  had  tiotieed  for  the  li$t 
four  iiioiitlis  an  undue  frequency  of  micturition,  with  a  certaio  Un- 
giior  unusna!  to  him,  of  wbicli,  however,  he  thought  little,  ualil  ik 
copiousness  of  the  urine  excited  his  Buspieions,  and  inthiced  bira  to 
test  it  for  sugar.  This  led  to  the  detection  of  his  complaint.  He  bad 
lost  some  flesh. 

When  I  examined  him,  he  had  a  ruddy  complexion  and  an  a|)i>e»r- 
ance  of  health  ;  the  a[>[)etite  was  moderate;  thirst  somcwliat  trouble- 
some J  skin  nniist ;  he  went  about  his  usual  business — being  in  extai* 
sive  prxictice  in  a  rural  district — with  scarcely  more  fatigue  tljan  (ifdl- 
nary.  The  teeth  were  extensively  decayed.  The  urine  amounted  to 
five  and  six  pints  daily.  A  specimen  carefully  collected  for  twdve 
hours  was  scut  to  me  for  examination.  It  amounted  to  t»8  oz. ;  spe- 
cific gravity,  1035  ;  it  ileposited  uric  acid  cofnously,  and  conlained 
0  per  cent,  of  sugar,  whieh  indicated  a  total  of  1800  grains  in  half  a 
day. 

Mr.  A.  was  gradually  put  ou  a  restricted  diet,  with  gluten  bread, 
In  a  week,  the  urine  of  twelve  honr«  had  come  down  to  45  otmces; 
specific  gravity,  1035;  percentage  of  sugar,  0.1;  sugar  voided  in 
twelve  hours,  1  UlO  grains. 

Four  weeks  later,  the  urine  of  twelve  hours  had  diminished  to  31 
ounces:  specific  i^ravity,  1028 ;  sugar,  4  per  cent;  quantity  voided 
it)  twelve  lionrs,  ^73  grains.  The  general  condition  had  also  greatly 
improved;  he  still  adhered  to  the  restricted  diet. 

I  have  seen  Mr.  A.  from  time  to  time  up  to  tlie  present  date  (Feb- 
ruary, 18*>5}.  He  is  now  perfectly  restored  to  his  original  hcaltb  and 
embonpoint*  The  restrictions  on  bis  diet  have  long  since  bceu 
relaxed.  He  derived  considerable  advantage  from  the  use  of  ahnond 
rusks  and  cakes  and  from  change  of  air  and  sceue,  in  the  Highlands 
of  Scotland. 

A^orfiuhery  18tl. —  Mr.  A,  died  suddenly  two  years  ago  from  a  rup- 
tured aortic  aneurism, 

CAt?K  7.^ — Mr.  M,,  a  retired  solicitor,  k'L  72,  consulted  me  Oetolver 
17  J  18t>3.     He  was  a  florid-complexioned,  stout,  healthy,  and  vigorous' 
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man  for  bis  age.     Until  sixteen  months  ago  he  had  always 
enjoyed  excellent  health. 

Sixteen  mouths  ago  he  wa8  seized  with  a  low  febrile  complaint  of 
undeternuned  eliaraeter.  He  kept  bis  bed  for  tsvo  months,  and  was 
greatly  rediieetl  by  it;  init  lie  grathmlly  recovered,  and  went  to  Bnxton 
to  coinplete  his  efKivalesceoce.  Betore  going  to  Bnxton,  he  had  no- 
ticed a  sweet  taste  in  his  mouth  and  a  certain  sweetness  of  the  skin  of 
liis  bands;  and  when  there,  be  noticed  a  great  thirst  and  fre<|uent 
eaUs  to  voi<l  urine.  With  the  continuance  of  these  symptoms  he  be- 
came rapidly  lb  inner,  and  sent  for  his  son-in-law,  Or,  IL,  who  exam- 
tined  the  nrine,  and  discovered  sugar.  Dr.  11.  fonnd  the  s\mploms 
jof  diabetes  present  in  moderate  intensity  ;  gnms  spongy  ;  emaciation 
j^Very  considerable  ;  all  his  embonpoint  gone  ;  be  was  ^*  reduced  to  a 
flitlle  o!d  man,"  The  urine  amounted  to  six  and  ten  pints  a  day  ;  and 
ibis  thirst  was  so  tormenting,  that  he  used  to  prepare  for  himself  a 
large  jugful  of  oatmeal-water  and  milk,  to  drink  at  nigbt, 
[  At  this  period,  he  was  [uit  npon  a  strict  llesh  diet,  with  green  Teg- 
etnbles.  (Ireat  benefit  followed  this  treatment;  and  in  aliont  two 
SiDonths  from  the  first  onset  <d"  the  diabetic  symptoms,  he  had  recov- 
rcd  from  the  attack,  and  begun  to  reco\er  flesh  and  strength.  It 
not  ascertained,  w  bet  her  the  sugar  disappeared  from  the  urine, 
the  otiier  symtitoms  subsided, 
e  coil  tinned  in  jm|>rovcd  hcaltli  for  Ave  or  six  months,  and  re- 
gained much  of  his  [previous  vigor.  He  tben  began  to  suller  from 
leevcre  laneuiating  pains  about  the  base  of  the  chest.  On  account  of 
these  he  sought  my  aid. 

He  complained  of  intense  pain,  of  neuralgic  character,  aUing  the 
jCourse  of  tbe  lower  intercostal  nerves,  U|>  to  tbe  day  before  his  visit 
^to  me,  the  pain  had  been  linuled  to  tbe  letl  side,  but  it  had  now  In- 
fvaded  the  right  side  ;  and  a  painful  circle  embrnced  him,  iti  a  line  eor- 
resiKinding  to  the  attachments  of  the  diajdiragm,  Tbe  [lain  was  dart- 
ing, burning,  as  if  a  red-hot  iron  were  drawn  round  hini ;  it  prevailed 
in  paroxysms;  btit  lately  the  remissions  had  never  been  complete; 
and  the  pain  came  forward  to  the  mesial  line,  and  descended  into  the 
testicle's  and  pi*nis*  Night ty  opiates  were  required  to  induce  sleep. 
He  was  very  nervous  and  agitated,  especially  during  tbe  paroxysms, 
but  there  was  no  fever,  Tt)ngue  clean,  puhe.  quiet,  ranging  from  i\b 
to  80  (lieol\en  counted  it  himself);  heart's  sounds  were  healthy,  and 
there  was  no  hypertrophy.  The  pain  was  mueii  increased  by  motion 
of  the  body,  as  in  walking.  There  was  no  thirst;  the  tjuautity  of 
nrine  was  not  increased.  Micturition  frequent  at  night;  appetite 
pretty  fair. 

At  my  request,  he  brought  me  the  urine  made  aflier  dinner  on  Oc- 
.toberl^th;  its  specific  gravity  was  103ll,  clear,  amber-colored  ;  it  con- 
Iflined  no  trace  of  albumen,  Imt  as  much  as  5.1  per  cent,  of  sugar. 
He  was  ordered  5  grains  of  t[uinine,  with  some  carbonate  of  iron  ;  and 
ift  few  drops  of  laudanum  at  night, 

October  IWh — lie  brought  mc  tbe  urine  made  before  breakfast;  its 
iCJfic  gravity  was  HUH,  and  it  containetl  only  a  trace  of  sugar.     He 

passed  a  much  better  night  than  usual, 
Ortoher  Wth, — Urine  before  breakfast  contained  a  trace  of  sugar: 
that  voided  after  dinner  contained  a  good  deal  more. 
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October  21  st. — Urine  before  breakfast  was  quite  free  fh)m  sugar; 
that  afler  dinner  contained  4  per  cent.  He  still  complained  of  the 
pain  round  the  chest,  but  in  much  diminished  degree. 

October  25th. — Urine  before  breakfast  free  from  sugar;  that  passed 
afler  dinner  contained  only  0.8  per  cent. 

He  was  put  for  a  while  on  a  partially  restricted  diet.  The  urine 
continued  for  some  days  to  show  traces  of  sugar  after  dinner.  After 
this  he  left  town  and  went  to  the  country,  continuing  to  improve. 
This  gentleman  is  now  (February,  1865)  in  very  fair  health  for  his 
age ;  but  I  cannot  state,  whether  or  not  the  urine  contains  sugar. 

In  patients  of  this  class  I  have  generally  found  that,  although 
the  diabetic  symptoms  proved  mild  and  amenable  to  treatment, 
life  is  seldom  prolonged  beyond  a  few  years.  The  glycosuria 
may  disappear  or  become  insignificant — but  the  constitution  is 
evidently  broken,  and  they  usually  die  in  two,  three,  or  four 
years,  either  from  cerebral  disease  or  from  pulmonary  comjJi- 
cations. 
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GENERAL   ETIOLOGY. 


The  deaths  from  stone,  in  England  and  Wales,  in  the  five 
years  ending  1866,  amounted  to  an  annual  average  of  168.  It 
is  satisfactory  to  note  that  the  mortality  from  this  cause  ex- 
hibits a  progressive  diminution  in  the  last  thirty  years,  as  may 
be  seen  from  the  following  table  constructed  from  the  Registrar- 
General's  Reports : 

Morialiiy  from  stone  in  England  and  WaUs^  in  five  successive  quinquennial 

periods.^ 
In  the  5  years  1888-42  the  yearly  average  of  deaths  from  stone,  was  297 
"  1847-61  «•  "  282 

"  1862-56  •*  "  216 

««  1867-61  '•  "  184 

«*  1862-66  "  ««  168 

The  cause  of  this  diminution  is  to  be  chiefly  sought  for,  in 

1  The  returns  for  the  years  1843-46  are  tabulated  differently  from  the  remainder, 
and  cannot,  therefore,  be  included  in  this  table. 

18 
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the  earlier  detection  of  the  stone,  and  earlier  resort  to  operation, 
in  recent  times:  perhaps  also  in  the  improved  diet  and  water 
supply  of  the  population.' 

Calculous  disease  is  much  more  fatal  (as  might  have  been  ex- 
pected) in  the  male,  than  in  the  female,  sex.  For  every  female 
that  died,  in  England  and  Wales,  in  the  ten  years,  1857-66,  from 
the  consequences  of  stone,  nearly  nine  males  perished. 

More  deaths  from  stone  occur  at  an  early  age^  and  in  the 
waning  years  of  life,  than  in  the  intermediate  periods,  as  is 
shown  by  the  following  table : 


15 

25 

25 

35 

85 

45 

45 

65 

66 

65 

65 

75 

75  and 

upwards, 

Table  showing  ihe  nuynher  of  dtatha  from  stone  at  different  agen^  in  the 
decade  1857-66  in  England  and  Wales — Males  only  included. 

Under  5  years, 116  deaths. 

Between  5  and  15  years,       .        .        .     114      ** 

69  " 
62  " 
78  «« 
182  " 
294  " 
517  " 
299      " 

The  great  fatality  of  stone  above  the  age  of  fifty-five  is  due, 
not  so  much  to  the  greater  frequency  of  stone  at  that  epoch,  as 
to  its  more  severe  ettects  on  the  constitution,  and  the  less  favor- 
able results  of  operation  in  advanced  life.  The  frequeruy  of 
stone  is  far  the  greatest  under  five  years  of  age ;  and  next  be- 
tween ten  and  fifteen  years.  It  then  diminishes  rapidly  until 
the  thirty-fifth  year.  Above  this  age  cases  of  stone  become, 
again,  more  and  more  frequent,  until  the  age  of  sixty-five.  The 
following  table  indicates,  very  exactly,  the  prevalence  of  stone 
at  difierent  periods  of  life.  It  embraces  all  the  persons  who 
underwent  the  operation  of  lithotomy,  during  given  periods  of 
time,  at  the  following  hospitals:  Guy's,  St.  Thomas's,  Uni- 
versity College,  Norwich,  Cambridge,  Oxford,  Birmingham, 
Leicester,  and  Leeds. 


1  The  suburban  district  of  Hulme  supplies  considerably  fewer  cases  of  stone  to 
the  Mancheitcr  Infirmary,  since  the  pipe- water  has  replaced  the  old  pump-water 
supply. 
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Table  showing  (he  affts  of  1827  p^Tmnti  trho  tuuUrwmt  tifhoffim*/  at  the  above  hofs* 
pitaU — eotistruetid  from  stndsiics  cufiectal  in  Sir  H.  Tfutmp^fm'f*  work  on 
Practu!al  Lithotomy  and  LithMriiy. 


Under 

5  yoars,     . 

.        .    478 

Between  5  iind  15 

jmn,       . 

.     528 

It 

15    *'    26 

.     157 

ti 

26    *'    85 

.       8-> 

ti 

85    <'    45 

.       90 

a 

45    "    55 

.     156 

II 

65    *•    65 

,     225 

It 

65    "    75 

.     103 

(t 

75    "   81 

.       10 

No  count ries  or  climate.^  are  altogetlier  froo  from  eakalous 
disorders;  hut  some  localities  are  considenililj  more  afflieted  by 
them  tlmti  others.  Stone  and  gravel  are  common  in  England, 
France,  Tenerifie,  Iceland,  and  Egypt,*  They  are,  on  the  con- 
trary, rare  in  Sweden  and  Norway,  Styria,  and  some  other  parts 
of  the  Austrian  dominions.  In  Christiana,  3211  patients  were 
treated  in  the  general  hospital  during  a  f^eriod  of  four  years, 
and  among  them  there  was  only  one  stone  patient.  In  the  hos- 
pital of  Gothenhurg,  in  Sweden,  which  contains  sixty  heds,  not 
a  single  case  of  stone  was  received  in  lifteen  years.-* 

The  elinvatic  conditions  favorable  to  the  prevalence  of  stone 
ap|)ear  to  vary  within  narrow  tofw^graphical  limits.  Uf  the 
eleven  registration  districts  into  which  England  and  Wales  are 
divided,  the  eastern  counties  of  Xorfolk  and  Suffolk  furnish 
the  largest  proportion  of  deaths  from  stone.  Xext  to  these  come 
the  Korth  Midland  Counties.  The  fewest  deaths  from  stone  (as 
compared  to  the  total  ninrtality)  are  furnished  by  Lancashire 
and  Cheshire,  and  by  the  Southwestern  Counties,"^ 


'  The  frequenoy  of  f lone  in  Egypt  is  due  to  the  rHvnges  of  the  Bilharzia  hiumti^ 
tobiu^  o  minute  puni^ile  which  iis  [1*818  ihtj  wrinary  orgunjj  in  hot  couiitriea — (see 
Billmrsift). 

»  Civiale,     Traite  de  rAflVclion  Calculeuse,  p.  580. 

*  The  foUowing  tAble  shows  the  prL>[iortion  of  deaths  from  stone  in  pach  «f 
the  cloven  regii^trftliun  distnclt*  of  England  und  Wales,  for  ev'cry  lOO^OOOdeaths 
^from  nil  catt&e*,  in  the  ten  years  1867-06.     Mules  only  are  included.     (Con- 
Gted  from  the  Regi^trar-Generars  Reports. ) 

Northwestern 34 

Southwestern,      ,         .         .         .46 
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CLASSIFICATION   OF   URIXARY  CALCULI,   THEIR   CHEMICAL  CHABAC- 
TERS,   ORIGIN,  GROWTH,   AND  GENERAL   CLINICAL   HISTORY. 

Urinary  calculi  may  be  classified,  according  to  their  chemical 
composition,  into  eight  primary  and  one  secondary  species.  The 
primary  species  are:  1.  Uric  acid.  2.  Urates.  8.  Oxalate  of 
lime.  4.  Cystine.  5.  Xanthine.  6.  Urostealith.  7.  Bone  earth 
(basic  phosphate  of  lime).  8.  Carbonate  of  lime.  The  secondary 
concretion  is  composed  of  a  mixture  of  the  phosphate  of  lime 
and  the  ammoniaco-magnesian  phosphate. 

In  addition  to  these,  which  are  composed  of  normal  or  ab- 
normal, but  strictly  urinary,  ingredients,  two  other  species  are 
occasionally  found  in  the  urinary  passages  which  have  an  oripn 
extraneous  to  the  urine.  These  are  fibrin  or  blood  concretions 
and  prostatic  calculi. 

Urinary  concretions  always  contain,  in  addition  to  their 
proper  components,  slight  admixtures  of  animal  matters,  viz., 
mucus,  epithelium,  pigment,  and,  generally  also,  more  or  less 
desiccated  blood  and  pus. 

The  term  "  gravel "  is  given  to  concretions  of  small  dimen- 
sions, which  are  not  too  large  to  be  spontaneously  voided  by  the 
urethra  ;  the  larger  masses  are  called  "  stones,"  or  "  calculi." 

Calculous  formations  are  said  to  be  primary^  when  they  are 
deposited  from  the  unchanged  urine,  owing  to  some  inherent 
vice  in  its  composition ;  and  secondary^  when  the  deposit  is  due 
to  ammoniacal  decomposition  of  the  urine  in  the  lower  urinarj 
passages. 

It  is  essential  to  recognize  this  difference  in  order  to  under- 
stand the  mode  of  growth  of  urinary  calculi,  and  the  principles 
which  should  guide  their  medical  treatment. 

It  has  been  already  explained  that  whenever  the  urine  be- 
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1  decomposed  and  ammoniaoal,  its  earthy  constituents  are 
precipitated  as  a  Bediment,  composed  of  phospliate  of  lime  and 
the  ammoniacO'inagnosiao  phosphate,  often  mixed  with  small 
qiiaotities  of  nrate  of  ammonia  and  carhonate  of  lime.  This  is 
identical  with  the  secondary  pliospliatic  deposit  on  urinary  cal- 
culi.* Ita  production  is  due  to  the  transformation  of  urea  into 
carlK>nate  of  ammonia.  Any  obstacle  which  delays  the  urine 
in  its  channels,  and  prevents  its  speedy  and  complete  evacuation, 
tends  to  hvmg  about  tbia  change.  The  presence  of  a  calculus  in 
tlie  bladder  presents  a  condition  highly  favorable  to  the  produc- 
tion of  ammoniaeal  urine,  and  to  the  precipitation  of  the  secon- 
dary phosphatie  deposit.  Accordingly  it  is  found  that  calculi 
which  have  been  long  detained  in  the  Itladder,  are  freipieiitly 
covered  over  with  a  phoaphatic  incrustation.  Indeed,  it  maybe 
said  that  this  is  the  proper  ultimate  stage  and  last  chapter  iu 
the  history  of  ever}^  urinarj^  concretion^  unless  its  career  be  cut 
short  by  spontaneous  expulsion  or  removal  l>y  surgical  operation. 

The  epoch  at  which  the  secondarj'  deposit  begins  to  form  is 
quite  uncertain,  and  depends  on  the  concurj-ence  of  cystitis. 
Sometimes  small  calculi,  weighing  only  a  few  drachms,  are  found 
covered  with  a  thick  investment  of  phosphates ;  in  other  in- 
Btancea  large  calculi,  weighing  many  ounces,  are  found  without 
any  traces  of  phosphatie  incrustation.  So  long  as  the  urine 
remains  acid  the  surface  of  the  stone  remains  free  from  phos- 
phates, hut  as  soon  as  the  urine  becomes  freely  ammoniaeal,  the 
secondary  deposit  begins  to  accumulate. 

It  follows  from  these  facts,  that  a  solvent  treatment  wliich 
may  have  been  appHcable  in  the  early  existence  of  a  stone,  ceases 
to  he  so  when  the  urine  becomes  ammoniaeal  and  a  secondary 
deposit  has  taken  place  on  its  surface. 

The  principal  points  relating  generally  to  the  structure  and 
growth  of  urinary  calculi  are  embraced  in  the  following  propo- 
sitions ; 

1.  Calculi  may  consist  entirely  of  one  ingredient,  as  uric  acid, 
oxalate  of  lime,  cystine,  «fec. ;  or  two  or  more  primary  deposits 
may  alternate  with  each  otlier  in  the  form  of  layers,  so  as  to 
constitute  an  alteniadnff  calculus. 


'  The  felid  incrustation  whkb  i;overs  public  urinuU  is  likewise  of  similar 
,uro. 
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2.  The  most  common  alternations  are  uric  acid  and  oxalate 
of  lime ;  but  any  primary  deposit  may  alternate  with  any  other 
primary  deposit :  as  cystine  with  uric  acid ;  uric  acid  with  bone- 
earth  ;  or  oxalate  of  lime  and  bone-earth.  The  two  last  cases, 
however,  are  excessively  rare.  The  number  of  layers  composing 
an  alternating  calculus  is  quite  uncertain :  there  may  be  only 
three  or  four,  or  twenty  or  thirty.  The  thickness  of  the  layers 
varies  conversely  with  their  number. 

3.  A  calculus  consisting  of  only  one  substance  has  usually  a 
stratified  arrangement,  and  exhibits  an  indefinite  number  of 
concentric  layers.  Such  is  usually  the  structure  of  uric  acid, 
oxalate  of  lime,  and  phosphatic  calculi.  But  sometimes  the 
calculus  matter  is  deposited  in  vertical  lines  radiating  from  the 
centre.  This  is  the  usual  structure  of  cystine  calculi.  Some- 
times one  portion  of  a  Btone  has  a  radiated,  and  another  portion 
a  stratified  formation. 

4.  Most  urinary  calculi  are  divisible  into  a  central  portion  or 
nucleus^  and  an  outer  i)ortion  or  body.  There  is  also  not  un- 
frequently  an  outer  investment,  or  crusty  of  phosphatic  deposit 

5.  The  nucleus  may  be  of  the  same  nature  as  the  body,  or 
differ  from  it.  The  nucleus  may  consist  of  uric  acid,  oxalate 
of  lime,  or  any  other  primary  formation,  or  it  may  be  a  clot  of 
blood,  or  a  mass  of  mucus ;  or,  lastly,  it  may  consist  of  some 
foreign  body  introduced  from  without. 

6.  The  determining  causes  of  the  formation  of  urinary  calculi 
are  still  but  imperfectly  known.  The  more  usual  are  the  fol- 
lowing: (a.)  An  excessive  proportion  of  the  precipitated  ingre- 
dient in  the  urine ;  (b.)  A  too  acid  state  of  the  urine,  which 
diminishes  its  solvent  power  over  uric  acid  and  the  urates;  (c) 
An  alkaline  state  of  the  urine.  If  the  alkalescence  be  due  to 
fixed  alkali,  the  bone-earth  phosphate  and  carbonate  of  lime  are 
liable  to  precipitation  ;  this  is,  however,  a  very  rare  contingency 
in  the  human  subject,  though  common  in  the  herbivora.  If  the 
alkalescence  be  due  to  carbonate  of  ammonia,  the  secondary 
phosphates  are  precipitated ;  (d.)  Deficiency  of  chloride  of  sodium 
and  the  alkaline  phosphates  in  the  urine,  reduces  its  solvent 
power  on  uric  acid  (Heller) ;  (e.)  The  presence  in  the  urine  of 
an  abnormal  constituent  of  sparing  solubility,  such  as  cystine 
or  xanthine ;  (/.)  The  accidental  presence  of  a  body  suitable  to 
form  a  nucleus,  such  as  a  small  mass  of  concrete  blood,  mucus, 
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epitheHnm,  or  an  extraneous  body,  such  as  a  bit  of  bougie,  a 
piece  of  bone,  a  wire  or  needle,  a  bit  of  sealing-wax,  and  so 
forth. 

OF    THE    PARTICULAR    VARIETIES    OF    URINARY   GRAVEL    AND 

CALCULI, 

1.  Urie  add, — Tbi^  i^  by  far  the  most  frequent  species  of 
urinary  concretion.  It  eont^titutcs  probably  tive-gixtbt*  of  all 
renal  cnncretiuns,  and  of  vesical  calculi  which  have  only  recently 
descended  from  the  kidney.  Ae  gravely  uric  acid  may  be  passed 
in  the  form  of  small  distorted  crystalline  agglomerations,  or  as 


Fig.  41. 


Bectlon  of  ft  uric  acbl  caJcaluj, 


little  smooth  spherical  bodies,  ranging  from  the  sixe  of  a  poppy- 
eeed  to  that  of  a  mustard-seed,  or  in  Hatteued  warty  concretions 
as  large  as  split  peas.  All  these  have  a  yellowish,  brownish,  or 
reddish  color.  They  are  derived  from  the  kidney,  and  may  be 
discharged  singly  or  in  numbers  at  irregular  intervals. 

When  retained  in  the  bladder,  they  grow^  into  flattened  oval 
eakuli,  sometimes  roundi^^h,  somethnes  elongated  like  an  almond. 
They  vary  in  color  from  a  light  fawn  to  a  deep  brick-red,  ac- 
cording to  the  quantity  and  nature  of  the  urinary  pigment 
which  they  contain.  Tlieir  surface  is  usually  studded  with  mi* 
liale  tubercles,  or  mammillations,  which  are  worn  into  smooth 
facets  if  more  than  one  stone  coexist  in  the  bladder.  Their 
weight  varies  from  a  drachm  to  an  ounce,  but  sometimes  reaches 
four  or  tive  ounces, 
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Uric  acid  calculi  possesses  considerable  hardness ;  their  spec 
grav.  is  about  1.5.  Uric  acid  is  best  recognized  by  the  murexid 
test,  described  at  p.  76.  Its  most  important  properties,  from  a 
therapeutical  point  of  view,  are  its  solubility  in  very  weak 
solutions  of  the  carbonates  of  potash  and  soda,  and  its  insolu- 
bility in  strong  solutions  of  the  same,  as  well  as  in  water  and 
dilute  acids. 

Pathologically,  uric  acid  is  closely  related  to  gout.  Hence 
the  frequency  of  uric  acid  gravel  and  stone  in  the  wealthier 
classes  in  the  middle  and  later  periods  of  life. 

The  urine,  in  the  subjects  of  uric  acid  calculi,  is  acid,  and  often 
high-colored,  prone  to  deposits  of  uric  acid  crystals  and  amo^ 
phous  urates. 

The  medical  treatment  of  this  class  of  calculi  will  be  described 
at  length  in  a  separate  section  (see  Solvent  Treatment). 

2.  Urate  concretions. — The  same  confusion  has  existed  respect- 
ing the  composition  of  these  concretions,  as  respecting  that  of 
the  amorphous  urate  deposit.  They  are  usually  designated 
urate  of  ammonia,  but  their  chemical  nature  requires  reex- 
amination. 

They  constitute  small,  soft,  agglomerations  in  the  kidneys 
— rarely  in  the  bladder;  and  are  almost  confined  to  young 
children.  Heller'  states  that  he  has  found  them  several  times 
in  the  kidneys  and  ureters  of  sucking  infants  in  the  Vienna 
Foundling  Hospital.  They  formed  small  irregular  clumps,  some- 
times heaped  together  into  a  mass  as  large  as  a  kidney  bean. 
Heller  encountered  similar  calculi  on  two  occasions  in  adults. 
Urate  calculi  are  very  rare,  and  never  reach  a  large  size.  It 
may  be  doubted  whether  the  calculi  described  by  Prout  as  urate 
of  ammonia  were  really  anything  more  than  fawn-colored  uric 
acid. 

The  deposition  of  spiny  clumps  of  urate  of  soda  in  the  urinary 
passages,  is  not  uncommon  in  the  febrile  complaints  of  infanta 
and  young  children,  especially  when  there  is  temporary  retention 
of  urine.  It  seems  not  unlikely  that  some  of  these  clumps  may 
be  retained  in  the  pelvis  of  the  kidney  or  in  the  bladder,  and 
become  the  nuclei  of  future  calculi ;  and  that  the  excessive 
frequency  of  calculi  in  children  is  due  to  this  cause  (see  p.  85). 

1  HarnconcrctioneD,  p.  184. 
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jThe  urine  from  which  this  variety  of  concretion  is  deposited, 
Eke  an  acid  reaction,  and  the  medical  treatment  h  identical  with 
that  of  nric  acid  calculi.  The  circumstances  under  which  this 
concretioo  is  deposited,  munt  he  carefully  diatinguiabed  from 
those,  in  which  urate  of  ammonia  (of  undoubted  composition) 
is  deposited  in  an  animoniacal  urine  mixed  with  secondary 
pbosphatea. 

Urate  concretions  are  distinguished  chemically  by  their  solu- 
hility  in  hot  water. 

3,  Oxalate  of  lime  or  mulberry  calculus, — Oxalate  of  lime  may 
be  discharged  as  minute  concretions,  or  gravel,  from  the  kidney, 
or  grow  to  he  a  stone  in  the  bladder.  In  the  former  case  the 
concretions  arc  usually  smooth,  rounded,  grayish  dark  bodies, 
ressembling  hemp-seed. 

Fio.  42. 


^f^^ 


OxflJatc  of  linu'  iriir  mulberry  calculua. 


«ica!  calculi  of  this  class  are  exceedingly  hard,  and  break 
into  sharp  angular  fragments  when  cruslied  by  the  Hthotrite. 
They  are  usually  of  a  spherical  shape;  their  surface  is  tnher- 
culated  like  a  mulberry  (Fig,  42\  and  is  uHually  of  a  blackish- 
brown  color*  Sometimes,  however,  they  are  oval  and  smooth, 
and  of  u  bluisli-gray  color. 

The  nucleus  of  a  mulberry  calculus  is  frequently  composed  of 
uric  acid;  and,  convei^scly  (though  much  more  rarel}^),  a  nric 
acid  stone  may  have  a  nucleus  of  oxalate  of  lime,  Dr,  Beale 
>ia8  further  shown,  that  in  the  centre  of  a  uric  acid  nucleus, 
there  is  often  a  microscopic  clump  of  dnnib-bells  of  oxalate  of 
lime. 

Calculi  composed  of  alternate  layers  of  oxalate  of  lime  and 
uric  acid,  are  more  common  than  those  composed  of  oxalate  of 
lime  alone.  These  layers  may  form  complete  concentric  cap- 
fitiles,  or  be  partial  and  imperfect.     In  the  latter  case  the  con- 
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eretion  is  amenable  to  the  solvent  and  disintegrating  action  of 
the  alknline  carbonates;  in  the  former  it  is  wholly  beyond  the 
power  of  such  solvents. 

Oxalate  of  lime  is  insohihle  in  alkaline  carbonates  and  organic 
acids;  but  it  dissolves  in  nitric  and  muriatic  acids.  \Khm 
heated  before  the  blowpipe,  it  first  blackens,  and  finally  leav® 
a  bulky  white  ash  of  caustic  lime,  which  lilues  moistened  littiius 
paper. 

Duiing  the  formation  of  oxalate  of  lime  calculi,  the  urine  i^ 
always  acid. 

4.  Ci/siine, — Gravel  and  calculi  of  cystine  belong  to  the  rarer 
species  of  urinary  concretions.  They  are  usually  found  in  the 
bladder  as  large  calculi,  Imt  sometimes  fhey  are  dischargeil 
spontaneously  as  gravel.  I  have  in  my  collection  two  example* 
of  pui*e  cystine   calculi  passed   spontaneously.    (See  Fig,  43.) 


Fia.  iS. 


Cystine  calculi  flpontaawiusly  voided. 

One  of  them  is  a  small  lenticular  mass  weighing  a  grain  and« 
half.  The  other  is  cylindrical  in  shape,  an  inch  and  a  qujirt^r 
in  length,  and  weighing  twenty-seven  grains.  Both  have  a 
crystalline  granular  surface  and  a  light  yellow  color.  Some- 
times vt^sical  calculi  of  cystine  attain  a  weight  of  three  or  fottP 
ounces.  They  are  usually  egg-shaped,  of  a  full  honey-yellow 
color,  mammilla  ted  on  the  surface,  and  lustrous,  as  if  studded 
with  mirmte  crystals.  When  cut  into,  they  show  a  radiated 
structure,  and  an  obscurely  transparent  brilliance  like  yellow 
pj,3  44  beeswax.      They   are  usually   composed 

^jgj^^  0*  P^r^  cystine,  utnnixed  with  any  other 

/^^^^^  substance.     Hometinies  they  have  a  nil- 

/^^^^^^^^Km      cleus  of  uric  acid.     In  a  specimen  in  the 
^^^^^^^^^V      Museum   of  the   Manchester  Infirmary 
^^^HBi^^^         (l^i&  *^"^t  *bc  central  nodule  is  uric  acid; 
SecUno  of  a  cyatiuo  calculus,     arouud  tliis  IS  u  body  of  purc  cvstioe; 

with  ft  miok'uw  <^f  tirlc  »rid,  ,     ,  ^|   .  ,  ,,  .      *.  » 

«uaan^xtermie^Mofphc«-     ovcrlyuig  this  a   layer    ot    mixed   anc 
ph»^*^*      •  acid    and   cystine ;    and   enveloping  the 

whole  a  crust  of  secondary  phosphates,  mixed  with  cystine. 
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lystine  calculi  jiossesa  the  curious  property  of  assuming  a 
pale  green  color  when  long  exposed  to  full  daylight.  The 
flpeciTiien  just  referred  to  attnrded  an  iutcrestiiig  example  of 
this  change.  Th^  eali-ohis  had  heen  divided  equatorially  ;  one 
half  lay  in  the  cabinet  with  its  cut  surface  downwank,  and  the 
other  half  with  tlie  cut  surface  npwanls,  ex}K>8ed  to  the  liglit. 
The  latter  had  a  delicate  emerald  green  tint,  while  the  former 
preserved  its  original  yellow  color. 

Another  enrion^  eireunrstance  in  the  history  of  ejstine,  is  its 
tendency  to  run  in  families.  Dr.  Marcet  gives  an  account  of 
two  brothers  in  whose  kidneys  cystine  calculi  were  found. 
Both  Lenoir  and  C-iviale  extracted  cystine  calculi  from  the 
bladders  of  two  brothers.  Toel  relates  the  history  of  two 
eiaters  who  voided  cystine  with  the  urine. 

Cystine  calculi  are  much  more  friable  than  uric  acid  or  oxa- 
late of  lime.  They  are  easily  scraped  with  the  nail,  and  otter 
eaj;»ecially  favorable  objecti*  for  treatment  by  litbotrity.  My 
colleague,  Mr.  Sontbam,  showed  me  a  quantity  weighing  ninety 
grains  of  tlie  fragments  of  a  pure  cystine  calculus,  wliich  had 
heen  voided  by  a  little  girl  four  years  of  age  after  a  single 
crushing. 

Cystine  is  recognized  with  great  facility.  If  a  particle  be 
placed  on  a  watch-glass,  or  on  a  slip  of  glass,  and  treated  with 
cjiustic  ammonia,  it  speedily  dissolves;  by  exposure  to  the  air 
for  a  few  hours,  the  volatile  alkali  exhales,  and  lieautiful  six- 
fiided  crystals  are  deposited,  which  are  highly  characteristic 
(see  Fig.  14).  Cystine  is  also  sokilple  in  the  mineral  acids;  and 
in  the  fixed  alksilies  and  their  carbonates;  but  it  is  precijiitated 
hy  organic  acids  and  by  carlionate  of  ammonia. 

5.  Xrinthine  calculi  are  excessively  rare.  (See  Xaxtihne, 
p,  100.\ 

6.  Faftt/  or  mpmaeeous  toner eti on s.  U r osteal ith  (of  Heller). 
In  the  Aruseum  of  tbe  College  of  Surge<:m8  of  Loudon,  there  are 
two  nuigniticent  specitneus  of  vesical  calculi,  conijio-jed  of  a 
central  fatty  or  saponaceous  mass  surrounded  with  a  thick 
invei*tment  of  pbos|»bates  (Fig.  45).  Both  belnnged  to  Ilunter's 
collection,  and  both  are  tigured  and  described  in  the  catalogue 
of  calculi  published  in  1842,  They  are  described  as  "consisting 
of  the  earthy  phosphates  deposited  upon  a  mass  of  oleate  and 
margarate  of  lime/"     This  mass  is  of  a  light  yellow  color,  and 
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its  irregulanties  correspond  with  those  of  the  cavity  in  whid 
it  loosely  lies.  At  p.  129  of  the  catalogue,  the  following  inge- 
nious remarks  are  made  respecting  the  probable  origin  of  tbe«e 
stones  r  *^0n  account  of  some  real  or  supposed  disease  of  the 
bhuldor,  a  solution  of  soap  has  been  injected  into  its  cftvity; 


Fm,  46, 


'^n^'}  ^ 


\ 


floetton  of  A  t»ily  or  nponacfoa^  coooretlon  i  uitnt^tiim)  siirroiiQdc4  wlib  fi^lio^tiMc*,— Froo 
the  Must-'um  of  tbti  tonilo^n  OufUegv  o£  SargnoMut. 

mutual  decomposition  l>etween  the  soap  and  the  salts  of  the 
urine  has  l>een  the  necessary  result;  the  alkali  of  the  former 
uniting  with,  and  forming  soluble  compounds  with,  the  phos- 
phoric and  other  acids  of  the  urine,  while  the  earthy  bases  of 
the  urine  have  preeipitated,  in  eoniliination  with  the  fatty  acids 
of  the  soap,  iu  the  form  of  a  semigelatinous  sparingly  solable 
compound,  being  in  fact  an  earthy  soap;  this  pubetance,  acting 
as  a  foreign  body  in  tbe  bladder,  has  induced  the  depomti«3Q  of 
the  phosphates,  and  given  rise  to  the  formation  of  a  calculus.** 

The  fatty  or  saporuiceous  masses  here  described  are  prolmbly 
of  the  same  nature  as  those  described  by  Heller  in  1845,  and 
named  by  him  UrostealithJ  Only  one  other  case  has  been  pub- 
lished ;  it  was  observed  by  Dr.  W.  Mcvore  iu  1838,^ 

Heller's  patient  was  a  man,  twenty-four  yeara  of  age,  who 
passed  a  number  of  small  concretion s  about  as  large  as  pea«. 
When  fresh,  they  were  soft  and  elaatic^  like  India-rubber,  l*tit 

I  HarnconcretlorieiJi  p.  14'}-  also  Heller's  Arehiv,  Bd*  II,  p.  1. 
^  Dublin  Quarterly  Journ.  t>r  Med.  Science,  vol.  Jtvii,  p,  473, 
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ried  into  hard,  brittle,  wax^like  masses.    They  dissolved  readily 

caastie  potash,  forming  a  soap.  They  also  dissolved  readily 
in  ether,  hut  with  diftieulty  in  alcohol.  In  hot  water  they  did 
bot  dissolve,  hut  softened.  They  melted  witli  Ijeat,  and  event- 
jtmlly  burned  with  a  bright  yellow  ilanie,  exhaling  an  odor  of 
ibellac  and  benzoin.  They  contained  a  large  quantity  of  earthy 
phosphates. 

Dr.  Moore's  specimens  consisted  of  two  very  small  dark-hrown 
ealenli,  which  had  a  soft  wax-like  cotLsistence,  and  appeared  to 
consist  of  a  lime  soap.  They  partly  dissolved  in  hot  alcohol ; 
ftnd  the  solution^  when  cold,  deposited  a  whitish  matter,  which 
exhihited  nnnierous  fat-globules,  but  no  crystalline  plates. 
rlVheu  incinerated  before  the  blowpipe  they  yielded  a  white, 
alkaline,  calcareous  ash.  A  year  later,  T)r.  Moore  received  from 
Dr,  R,  Adams  two  calculi  taken  from  the  body  of  this  patient, 
One  was  a  large  phosphatic  stone,  in  the  centre  of  which  was  a 
cavity  containing  some  of  the  same  dark-brown  snlistancc.  Dr. 
W.  Davy,  who  examined  a  portion  of  this,  judged  it  to  he  com- 
posed of  lime  **  ill  combinatir>ii  with  the  fat  nr  waxy  sul>Btance 
forming  some  organic  conibinalions  with  the  fatty  acids/' 

7.  Carbonate  of  Lime. — Concretions  of  carbonate  of  lime  are 
Very  rare  in  the  human  subject.  Those  which  have  hitherto 
l>ecn  encountered,  were  of  small  dimensions,  varying  from  the 
mze  of  the  smallest  visible  granules  to  that  of  a  hazel-nut, 
smooth  on  the  surface,  gray,  yellowish,  or  bronze-colored — 
Sometimes  with  a  metallic  lustre,  and  generally  very  hard. 

The  following  remarkable  case,  in  which  myriads  of  minute 
calcnli  of  carbonate  of  lime  were  voided  with  the  urine,  was 
described  in  the  first  edition  of  this  work  as  an  example  of  the 
spontaneous  expulsion  of  prostatic  calculi,  but  a  communication 
I  have  since  received  from  Dr.  llaldane,  of  Edinburgh,  has  con- 
vinced me  that  they  were  derived  from  the  kidneys,  and  not 
|from  the  prostate. 

The  patient  was  a  gentleman,  seventy  years  of  age,  suffering 
from  enlarged  prostate,  under  the  care  of  Mr.  George  Ilunstone, 
of  this  town.  On  tbe  20th  of  April,  18*54,  Mr.  Ilunstone 
brought  me  a  sjKicimcn  of  the  urine  for  examination.  It  was 
ammoniacal,  and  contained  a  good  deal  of  pus.  At  the  bottom 
of  the  vial  were  a  large  uomber  of  minute  amber-colored 
calculi — the  largest  of  which  were  about  the  size  of  p^ppy -seeds, 


M 


286 


GRAVEL    AND    CALCULUS, 


and  tbe  smallest  on iy  jii^^t  visible  to  the  naked  eye,  as  bright 
specks.  On  subsequent  occasions  Mr.  Hannitone  brought  me 
additional  quantities  of  urine  containing  similar  bodie.«.  Alto- 
gether I  obtained  about  eight  gmins  of  these  calculi ;  they  were 
easily  separated  from  the  urine  by  levigation  and  decantaticm. 
Mr.  llunstoue  stated  that  the  patient  bad  been  in  the  habit  of 
voiding  these  calculi  for  some  mouths,  at  frequent  intervals. 
The  patient  died  some  few  months  afterwards,  and  unfortunatel? 
no  opportunity  was  afforded  of  making  a  poat-mortenn  exami- 
nation. 

The  largest  of  the  specimens  in  my  possession  is  about  the 
size  of  a  mustard-s^eed  ;  there  are  a  good  many  as  large  as  I»opp)'- 
seeds;  but  several  hundreds  are  less  than  a  quarter  of  this  size, 
and  many  thousands  are  still  smaller.  They  are  mostly  spherical 
in  shape;  many  are  rudely  cubical  or  pyramidal  They  jK)ft8esi 
a  full  amber  color,  and  are  finely  translucent.  Under  the  micro- 
scojie  they  prcvsent  the  appearances  represented  in  Fig.  46,  and 
exhibit  an  infinite  series  of  concentric  lines.  The  centre  or 
nucleus  is  variously  composed.  In  some  of  them  it  is  an  object 
resembling  a  glandular  cell,  in  others  a  prismatic  crystal,  in 
others  amorphous  earthy-looking  matter.  In  some  again,  the 
nucleus  is  double,  in  others,  treble,  or  even  quadruple  (Fig.  46l 
With  |»olarizcd  light  they  display  a  dark  cross,  as  represented 
in  the  lower  right'ljand  corner  of  the  figure.  When  crushed 
they  break  into  angular  fragments. 

The  calculi  dissolve  rapidly  in  mineral  acids,  with  abundant 
disengagement  of  carbonic  acid — leaving  ragged,  brown,  flaky, 
organic  remnants.  Acetic  acid  acts  very  slowdy  upon  them, 
without  disengagement  of  carbonic  acid;  but  in  the  course  of 
two  or  three  days  all  the  minenil  nuitter  is  taken  up,  and  the 
animal  matrix  is  left,  as  soft,  light  halls,  preserving  the  stratified 
appearance  of  the  original  calculi,  Init  with  a  diminution  of  their 
original  transluceiicy.  They  are  unait'ectcd  by  caustic  potash. 
The  murexid  test  yields  not  the  slightest  evidence  of  uric  acid* 
When  heated  to  whiteness  before  the  blowpipe,  their  sarfat'e* 
fuse  into  a  brilliant  iron-gray  enamel,  which  protects  the  dce|*er 
parts.  As  the  incandescent  calculi  cool,  the  enamelled  surfaces 
crack  into  numerous  minute  polygonal  spaces,  AVhen  pulver- 
ized and  incinerated,  tbe  resulting  ash  does  not  change  the  color 
of  moistened  litmus.     The  solution  of  the  calculi  ia  muriwtic 
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acid  ibrowa  down  an  abundant,  white,  floccnilent  precipitate, 
when  saturated  with  caustie  annnonia.  These  reactions  indicate 
that  they  are  composed  of  an  animal  matrix  impregnated  with 
carbonate  of  lime  mixed  with  a  little  phosphate  of  lime. 


Fio.  M. 


^1 


C&rbonate  of  lima  calculi  «]K>iitaneoiulj  voided  wlUi  tlie  arlne— blgblj  mae^aified. 

Dr.  Ilaldane's  communication  aljove  referred  to,  contains  an 
account  of  a  case  in  which  calculi,  identical  in  every  respect 
with  those  just  described,  were  found  in  the  kidney  after  death. 
Dr.  Haldane's  notes  are  as  follows: 


"  W.  A.,  a  mason,  aged  ^3,  was  admitted  into  the  Edinburgh  In- 
firmary un<1er  Dr.  GHlespie,  on  the  15tli  of  October,  lS5t5.  Fifteen 
months  before  admission  he  strained  hia  back  while  engaged  in  rais- 
ing a  large  stone. 

**  Two  months  afterwards  an  abscess  fonned  over  tbe  upper  part 
of  the  sacrum,  wliich  was  poulticed,  opened,  and  matter  was  dis- 
eliarged. 

^^The  abscess  healed  up,  but  matter  again  formed ;  the  second  ab- 
fioees  burst  about  two  months  before  his  admission  into  hospitaL 
During  the  greater  pai^t  of  the  fifteen  months  he  had  been  at  his  work. 

**  When  admitted  into  the  hospital  lie  uomplained  of  \mn  in  the 
bftck  and  general  weakness.     There  was  an  opening  at  the  right  side 


288  GRAVEL    AND    CALCULUS. 

of  the  sacrum,  from  which  pns  discharged.  A  probe  could  be  intoK 
duced  its  whole  length,  and  seemed  to  pass  towards  the  anterior  part 
of  the  him  bar  vertebrse.  He  sank  gradually,  and  died  on  the  21st  of 
April,  1857. 

'^  No  urinary  symptoms  were  noticed  during  his  residence  in  the 
hospital. 

^^  I  examined  the  body  on  the  22d  of  April.  A  large  accnmnl*- 
tion  of  matter  was  found  in  front  of  the  bodies  of  the  lumbar  vertebrs; 
there  was  caries  of  the  anterior  part  of  the  bodies  of  the  first  four. 
The  spinal  cord  was  not  affected. 

"  The  heart  and  lungs  were  natural. 

^^The  liver  was  small,  weighing  31  ounces,  but  was  healthy  in 
structure. 

"  The  right  kidney  weighed  6  ounces ;  it  was  anaemic  but  healthy, 
except  that  a  few  gritty  particles  were  imbedded  in  some  of  the  cones. 
These  were  found  to  consist  partly  of  carbonate  of  lime. 

"  The  left  kidney  weighed  4^  ounces.  In  the  pelvis  was  about  hslf 
a  teaspoonful  of  sandy  looking  material,  held  together  by  a  floccolent 
substance,  which  resembled  coagulated  blood.  The  sandy  matter  was 
in  small  particles,  generally  about  the  size  of  grains  of  sand ;  some 
were  as  large  as  hemi>seeds.  The  lining  membrane  of  the  pelvis  was 
thickened,  and  at  some  points  appeared  slightly  abraded.  The  kidney 
was  a  little  atrophied,  owing  to  dilatation  of  the  pelvis.  The  ureters 
were  natural.  The  bladder  was  contracted ;  it  contained  about  a  tea- 
spoonful  of  urine,  which,  unfortunately,  was  not  examined. 

^^  1  looked  upon  this  case  as  possibly  an  example  of  the  calcareons 
metastasis  described  by  Yirchow.  When  in  connection  with  absorp- 
tion of  bone,  carbonate  and  phosphate  of  lime  are  deposited  else- 
where." 

Dr.  Haldane  was  good  enough  to  send  me  a  sample  of  the 
calculi  obtained  from  the  kidney  in  this  case;  and  I  had  no  diffi- 
culty in  deciding  on  their  absolute  identity,  both  in  naked-eye 
and  microscopic  appearance,  as  well  as  in  chemical  composition, 
with  those  examined  by  myself.  It  seems  also  highly  probable 
that  the  history  of  their  occurrence  was  strictly  analogous. 

In  the  nineteenth  volume  of  the  Transactions  of  the  Patho- 
logical Society,  Mr.  WagstafFe  describes  a  "large  branching 
calculus,"  composed  of  carbonate  of  lime,  removed  after  death 
from  the  right  kidney  of  a  man  aged  forty-two.  Several  small 
ones,  of  similar  composition,  were  also  found  in  the  same  kidney. 

8.  Basic  phosphate  of  lime  or  Bone-earth, — Concretions  of  this 
substance  alone  are  very  rare.     They  were  formerly  confounded 
with  the  mixed  phosphates  which  constitute  the  secondary  de- 
posit.   They  vary  in  size  from  a  pea  to  a  hen's  egg.    Theysr>e 
white  and  chalky  in  appearance,  and  of  a  soft,  smoothish  e3KL- 


ieriur,  with  an  earthy  fracture. 
oofie,  sonietiiues  very  couipact. 

Bone-earth  rarely  alternates  with  any  other  deposit;  occti- 
iionally,  however,  it  does  so.     There  i^  a  line  sfiecinien  in  the 

Pauseum  of  the  Manchester  Intirmary,  in  which  bone-earth 
Iternates  with  uric  aeid. 
When  the  urine  is  rendered  alkaline  hy  alkalizing  salts,  or 
>eeonie8  alkaline  after  a  nioal,  the  bone-earth  phospliate  is  some- 
imes  abundantly  deposited  ;  hut  from  its  iineryKtalline  condition, 
t  has  very  little  tendeney  to  agglomerate  into  eoneretionn, 
i*atieat8  may  pass  an  alkaline  and  turbid  urine  (from  this  cause) 
or  months,  without  practically  any  risk  of  the  formation  of  a 
Itone,  as  is  daily  witnessed  in  the  now  favorite  method  of  treat- 
ing acute  rheumatism  hy  alkalies* 

9,  Mixed  or  secondary  phosphates  (JasiUe  calculus), — The  com- 
K^itioQ  and  production  of  this  deposit  from  amnioniacal  urine 
las  been  already  explained.  It  rarely  forms  the  entire  of  a 
irinary  calculus;  but  more  commonly  incrusts  calculi  of  some 
Ither  sjjecies,  or  an  extraneous  body  which  acts  as  a  nucleus 
[Fig.  47).  Concretions  of  this  substance  arc  frequently  formed 
iround  the  inequalities  of  fungous  or  other  growths  of  the  uri- 
iary  organs.  Calculi  of  the  mixed  phosphates  may  go  on  in- 
sreasing  for  an  indetinite  period,  and  completely  fill  the  bladder, 
litaining  a  w^eight  of  10,  20,  or  even  30  ounces** 

In  their  physical  characters,  fusible  calculi  most  resemble  the 
H>ne-earth  phosphate.  They  are  usually  lax  and  frial^le,  com- 
)OBed  of  concentric  lamintc,  or  irregular ;  often  studded  ou  the 
surface  with  brilliant  glistening  points  of  triple  phosphate 
crystals.  They  readily  break  down  under  the  lirhotrite ;  l)ut 
the  general  irritation  of  the  system,  and  the  frequent  coexist- 
ence of  grave  anatomical  lesions  in  the  urinary  passages  or  the 
kidneys,  render  these  cases  unfavorable  subjects  for  operation. 
They  are  especially  suited  for  a  solvent  treatment  by  means  of 

*  I>r  UyUerbooveiJ,  oC  Bru^^seU,  witbdrew  by  the  supfH-pubic  operation ,  from 
ll»e  blttddur  of  a  man,  iigt*d  Ihirty-nhu^,  iin  en**rm(Uis  uxwX  concrtHionj  wetu^liing 
<0J  ounce*,  ttnd  measuring  round  iis  luiii^asl  diameter  17  inches.  I  believe  this 
^\ke  largefit  uver  extracted  from  a  living  person.  It  bad  been  growing  from 
•^fr  Mge  of  twelve.    (Leroy  d'Etiolles  (flls/,  Trmt^  pratique  de  k  Gravelle,  Pnris, 
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SttciloQ  of  a  coDcretlon^  conAiatlng  of  m  r&st  mafts  at  the  mixed  ptboipliAla^  dtfioslltd  cia  « 
cftlculua  uf  os&l«ite  of  limo.' 

Chemically,  this  concretion  is  characterized  bj  fusing  into  an 
enamel,  when  strongly  urged  by  tlie  blowpi{^)e.  It  is  very 
sohible  in  aeidt«,  oRiH^cial]}^  the  niineral  acids;  but  wholly  insol- 
uble ill  water  and  alkalies. 

10.  Fihrm  nnd  hhjod  (oncretions, — Marcet  gives  an  account  oi 
a  small  ealeuiuB  about  the  size  of  a  large  jjea,  wliich  was  passed 
after  much  s uttering,  by  a  gentleman  between  50  and  55  yeaw 
of  age.  He  had  been  Kutfering  for  two  or  three  yea  re  from 
eymptoms  of  urinary  calculi,  and  had  previously  passed  three 
similar  concretions.  The  specimen  examined  hy  Marcet  hadli 
yellowish-brown  color,  somewlmt  resembling  beeswax-  Iti 
harJneas  was  also  nearly  that  of  beeswax.  Its  surface  was 
uneven,  but  not  rough  to  the  touch ;  it  was  somewhat  elasric 
When  examined  chemical ly,  it  answered  to  the  reactions  of 
tibrin. 

A  small  concretion,  about  the  size  of  a  small  j^a,  was  handed 
to  uie  for  examination  by  my  colleague,  Mr.  Beever,  It  had 
been  passed  by  a  mau  of  thirty-five,  whose  urine  was  not  albu- 

1  From  a  drawing  in  the  posstifie-ion  of  Mr,  Souiham,  The  hUtory  of  thti 
stone  (which  wns  Huccessfully  removed  by  iho  reoto-veaical  opernlion)  is  p9tn 
hy  Mr.  SouLhiim  in  the  42d  vol.  of  the  Medico-Chirurgical  Tnii]saction&. 
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Tuinous.  Its  texture  was  hard  and  brittle,  its  external  surface 
rough,  its  color  ilark  reddish-brown.  It  swelled  into  a  volu- 
minous coal  under  the  blow-pipe,  and,  w^hen  fully  incinQrated, 
left  a  very  scanty  white  ash.  It  was  evidently  eouiposed  of  in- 
apissated  blood. 

A  patient  whom  I  recently  saw  w^ith  I>r,  Ilollaod  was  in  the 
habit  of  passing  nunjbtTs  of  blood  concretions  of  u  softer  text- 
ure.    He  had  previously  Buttered  from  hEenmturta. 

Numerous  similar  concretions  were  found  loose  in  the  infun- 
dibula  and  pelvis  of  the  kidney,  iu  the  case  of  ruptured  kidney, 
already  described  at  p.  144. 

My  collection  contains  a  very  fine  blood  concretion,  taken 
from  the  bladder  of  a  sheep  (Fi^.  48).  The  specimen  was  pre- 
sented to  me  by  Mr.  Lund.  It  is  us  large  as  a  small  walnut, 
very  light^ — w^eighing  only  37  grains.  It  la  nearly  spherical, 
and  exceedingly  rugged  on  the  surface,  which  is  studded  all 
over  with  reddish-black  warty  projections.  This  dark  w^iirty 
part  forms  the  outer  crust  of  the  concretion,  is  very  brittle, 
and  breaks  with  a  lustrous  fracture.  When  sawti  through,  the 
rough  outside  crust  is  found  to  be  about 
a  line  thick;  it  invests  an  oval  body, 
which  has  an  even,  sharply  defined  out- 
line. Tbe  body  has  the  apjiearance  ot 
baked  clay;  it  is  of  nut-brown  color,  and 
aaaily  scraped  with  the  nail.  It  breaks 
with  a  dull  fracture  like  a  piece  of  cat- 
echu. Examined  chemically  and  micro- 
acopieally,  both  bo<ly  and  crust  were 
found  to  {possess  the  characters  of  concrete 
blood.  The  scanty  ash  obtained  by  calcination  gave  abundant 
evidence  of  iron. 

All  these  instances  apjiear  to  have  been  connected  with  the 
occurrence  of  renal  ha^maturia.  8uch  concretions  sometimes 
9erve  as  nuclei  for  uric  acid  or  oxalate  of  lime  calculi/ 

11,  Prostatic  calculi,^ Ahhongh  these  are  not,  strictly  speak- 
ing, urinary  products,  they  are,  in  very  rare  instances,  discharged 
ftliontaneously  with  the  urine,  and  therefore  deserve  some  notice 
on  this  connection. 


Fia,  48. 


Blood  coDureUou  frt>tu  thv  Mwi- 
der  of  •  ali<*o|i. 
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Hir  II,  Thompson,  who  has  investigated  this  Buhjeet  with 
great  care,  states  that  the  existence  of  concretions  in  the  pro§- 
tate  i^  almost  universal  after  the  age  of  puberty.  He  found 
them  invariably  present  in  seventy  prostates  which  he  examined 
froiii  persons  above  twenty.' 

They  begin  as  minute,  globular,  transparent  bodies  in  the  fol- 
licles of  the  gland.  At  first,  they  are  wholly  comf»osed  of  an 
albuminous  matter,  arranged  in  concentric  layers  round  a  vodo- 
nlar  niicleue.  lint  as  they  grow,  they  are  gradually  more  and 
more  impregnated  with  mineral  matter,  until  at  length  thej 
attain  the  hardness  of  the  hardest  urinary  calculi.  As  a  rale, 
they  produce  no  symptoms,  and  their  existence  is^  p>erhaie, 
hardly  to  be  looked  on  as  a  disease.  They  usually  vary  in  sixe 
from  a  poppy *soed  to  ^jna^  ^^  ^^  inch. 

In  some  cases,  however,  the  process  does  not  atop  here.  The 
earthy  material  is  deposited  in  great  quantity  ;  and  large  concre- 
tions are  formed,  wbieh  encrcuieh  on  the  glandular  tissue,  aud 
project  into  the  urethra  in  the  form  of  oblong  masses^  which  re- 
quire operative  procedures  for  their  removal. 


ON  THE    DIAGNOSIS   OF    THE   SPECIES   OF    UEIKABY  CALCULI   WITHI5 
THE   BLADDER   OR    KIDNEY. 


It  would  greatly  facilitate  the  choice  of  the  most  appropriate 
treatment,  in  an  individual  case  of  urinary  calculus,  if  it  were 
possible  to  ascertain  beforehand,  the  exact  nature  of  the  con- 
cretion. This  reaiark  applies  equally  to  surgical  and  to  medical 
treatment,  but  more  strongly  to  the  latter  than  to  the  former. 

The  degree  of  precision  of  this  knowledge  attainable  in  dif- 
ferent cases,  varies  a  go<xl  deal.  The  most  certain  kuowledge 
is  gained  when  a  person  who  has  been  in  the  habit  of  spoo- 
taneously  voiding  small  concretions  becojues  afterwards  the  sub- 
ject of  stone.  In  such  a  case,  the  exani'i nation  of  the  ealcoli 
previously  passed  {supposing  them  to  have  been  preserved) 
throws  a  sure  light  on  the  nature  of  the  one  retained^^rovided 
the  epoch  at  which  the  former  were  voided  be  not  too  remote, 
and  the  characters  of  the  urine  continue  to  correspoud. 
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a  the  absence  of  this  kmd  of  evidence,  certain  knowledge  of 
the  nature  of  the  stone  is  rarelv  attainable:  but  still,  it  is  gen- 
erally iK>S8ible  to  indicate— from  the  cliaraeter  of  the  urine,  the 
constitution  of  the  patient,  and  the  known  relative  frequency 
of  the  several  species  of  stone — with  strong  /roftaUlitj/j  the  species 
to  which  it  belong?? ;  and  also  (and  with  still  greater  certainty) 
some  of  the  species  to  which  it  does  pot  belong. 

With  regard  to  the  character  of  the  urine,  the  most  important 
indications  are  supplied  by  the  nature  of  its  reaction,  and  the 
character  of  the  deposit  which  may  be  precipitated  from  it. 
The  reaction  of  the  urine  may  be  (a)  acid  ;  (6)  alkaline  from 
fixed  alkali;  or  [e)  alkaline  from  carbonate  of  ammonia. 

a.  If  the  urine  be  arki^  the  stone  is  almost  sure  to  be  uric 
acid  or  oxalate  of  lime,  or  a  mixture  of  the^e  two/  These  two 
deposits  alternate  with  each  other  so  frequently,  and  at  such 
short  intervals,  tliat,  if  the  urine  be  free  from  a  uric  acid  or  an 
oxalate  of  lime  sediment,  there  is  nothing  to  indicate  directly 
which  of  the  two  species  the  stone  belongs  to.  Ikit,  as  uric 
acid  is  mncli  more  common  than  oxalate  of  lime,  the  probabil- 
ities are  conj^idcrably  in  favor  of  the  former.  If  the  urine,  on 
cooling,  deposit  abujidantly  either  uric  acid  or  oxalate  of  lime, 
and,  a  fortiori  J  it  either  of  these  deposits  is  found  in  the  urine 
at  the  moment  of  emission,  there  is  strong  probability  that  the 
surface  of  the  stone  is  of  the  same  nature;  but  this  gives  no 
warrant  of  the  composition  of  the  deej^ter  strata. 

Vesical  calculi  are  u.sually  more  complex  in  their  composition 
than  renal  ralr^uli.  The  latter  are  almost  always  composed  of 
one  single  ingredient;  but  the  former  are  frequently  composed 
of  more  than  one  ingredient.  The  longer  a  calculus  has  resided 
[Q  the  bladder,  the  more  complex  will  its  composition  probably 
be  ;  and  conversely,  the  more  recent  its  descent  from  the  kidne}^ 
the  more  likelihood  that  it  is  composed  of  but  a  single  ingredient. 
If,  therefore,  the  urine  be  acid,  and  the  calculus  of  recent  date, 
tlie  probabilities  are  greatly  increased  that  it  is  composed  of  uric 
acid  alone. 

As  mulberry  calculi  have  rough  surfaces,  they  usually  produce 


>  CoDcrelionf  of  innihinc,  fibrin,  and  faity  mutters,  are  altogether  l«ft  out 
of  con*idtrutionj  on  lit'cmint  of  tlieir  exlrenii*  rurliy.  Cystine  Is  al!»o  exct^&sively 
rftre;  and  if  cyiftiae  cryituU  bo  nut  found  in  ih^  depositi  it  miiy,  practically,  be 
likowife  excluded. 
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more  violent  irritation  of  the  bladder  than  the  araoother  stonei 
composed  of  uric  acid.  This  indicatioa  is,  however,  of  little 
practical  value,  and  the  exceptions  to  it  are  numerous. 

Persons  of  gouty  disiK^sition  am  more  likely  to  be  sabjectaof 
uric  acid,  than  of  oxalate  of  lime  calculi. 

b.  If  the  uriue  be  afkalinc  froni  fired  afkali\  the  stone  will  be 
comjiosed  either  of  hone-earth  phosphate  or  carbonate  of  fitne. 
Both  are  of  extreme  raritj. 

c.  If  the  urine  be  alkalijiffroni  corfmnate  of  ammonia^  the  coin- 
position  of  the  nucleus  and  hodj  of  the  calculus  can  no  longer 
be  divined  ;  but  its  surface  or  crust  is  sure  to  be  composed  of 
the  mixed  phosphates.  The  depth  of  this  erost  can  only  be  coo- 
jecturcd  from  the  iuten.sitj  of  the  ammoniacal  reaction,  the 
quantity  of  pus  and  flakes  which  are  dieeharged  with  the  urine, 
and  the  length  of  time  during  w^hich  this  state  of  urine  had  pe^ 
listed.  Care  must  be  taken  to  ascertain  if  the  urine  l>e  am- 
moniacal at  (he  moment  of  emis.sion  ;  for  in  most  cases  of  Btoo€ 
there  is  some  degree  of  cystitis;  and  the  presence  of  pus  canaes 
a  urine  which  was  passed  acid,  speedily  to  become  ammoiiiftcal 
The  degree  of  the  ammoniacal  reaction  is  best  judged  of  by  the 
intensity  of  the  ammoniacal  odor,  by  the  gelanfcinizetl,  or  loose, 
condition  of  the  pus,  and  by  the  abundance  of  triple  phosphate 
crystals*  If  the  urine  be  only  very  feebly  amnioniaeal,  or  have 
only  recently  become  amDioniacal,  the  phosphatie  crust  may  be 
only  a  thin  film.  In  the  ease  of  large  or  old  phosphatic  caii- 
eretions,  fragments  of  phosphatic  debris  are  frer^uently  voided 
WMth  the  urine.  If  the  ammoniacal  reaction  of  the  urine  is  ooce 
established  in  a  case  of  stone,  it  seldom  afterwards  gives  place 
to  an  acid  reaction. 

MEDICAL    TREATMENT  OF  GRAVEL   AND   CALCtTLI. 

CiiKYALLiSR — On  the  DiftsoluUon  of  GrAve]  and  Stone  In  the  Bladder  (Infii' 

hiHi4  by  Edwin  Lee),     Med-  Ga?,  ,  1B37,  p.  430. 
Ch,  Petit — Du  Tniik^nn'nt  M<fdical  des  Citli-ulus   UrlnfiirGft  par  les  Eaux  ^^ 

Yiehy,     Pari.^  1834. 
Cn.  Petit— NouvB Ilea  Obser^^ntions  de  Gu^riFons,  &c.     Pnriji,  1837. 
Ch.  Petit- -Du  Mode  d'Acilun  des  Emix  Minoniles  dp  Vit-hy.     P^rUi  185(1L 
ClViALE— Du  Trtiitemenl  M^dicai  de  In  Pierre.     Paris,  1840. 

Two  objects  are  to  be  held  in  view  in  the  medical  ti'eiitmeiitot 
gravel  and  calculi,  namely  (a),  to  prevent  the  formation  of  acox^-* 
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eretiotJ  when  a  tendency  thereto  exists ;  and  (b)  to  dissoU^e  or 
facilitate  the  exptitsion  uf  concretions  already  formed.  The 
treatment  of  the  organic  lesions  whieh  are  incidental  to  the 
presence  of  calculi  in  the  iirinary  passages,  will  l>e  considered— 
in  so  far  as  they  inqilicate  the  kidneys  and  their  invmediate  ap- 
pendages—in l*art  III,  with  the  other  organic  aftcctions  of  the 
kidneys. 

(a)  preventive  teeatment. 

The  disposition  to  the  production  of  gravel  and  stone  gener- 

lly  passes  by  undetected,  until  a  concretion  is  actually  formed. 

The  general  health  ie^  uaoiilly,  not  niarkedlj^  disturbed,  and  the 

local  symptoms  only  attract  attention  when  the  urinary  passages 

pegin  to  resent  the  presence  of  the  foreign  body* 

Sometimes,  howe%'er,  the  practitioner  becomes  aware  before- 
hand, from  the  character  of  tlie  urine  or  other  circumstances, 
that  the  formation  of  a  stone  is  a  proliable  event  unle^ss  preven- 
tive means  be  adopted* 

'    The  occurrence  of  a  deposit  of  uric  acid  or  oxalate  of  lime 
after  the  urine  has  stood  some  houi-s,  indicates  no  special  risk  of 
%he  formation  of  a  stone;  but  if  either  of  these  substances  be 
Toided  inlh  the  orine,  as  gravel,  such  a  risk  does  certainly  exist, 
and  demands  to  be  provided  for.     Again,  if  the  urine,  although 
^lear  when  voided,  lets  fall  a  crystalline  deposit  hefore  it  has  com' 
fleteli^  dtoledy  as  may  sometimes  be  seen,  esficcially  in  children, 
'the  danger  of  the  formation  of  a  stone  should  not  be  overlooked. 
,The  presence  of  cystine  in  the  urine  is,  at  all  times,  a  circum- 
I stance  which  demands  precautions  against  the  fornvatiou  of  a 
calculus.     Tbe  existence  of  an  ammoniacal  state  of  the  urine, 
also,  always  involves  a  risk  of  the  deposition  of  the  secondary 
pWphates, 
hidcpendently  of  the  existing  state  of  the  urine,  evidence  of 
'  acaifuloufi  tendency  is  sometimes  obtained  from  the  antecedents 
of  the  patient.     If  the  patient  have  recently  voided  a  concre- 
tion with   the  urine,  or  if  one  have  been  removed  from  his 
b/adtler  by  surgical  operation,  there  is  reason  to  apprehend  a 
continuance  of  the  calculous  tendency,  and  the  formation  of  a 
^e^^  concretion, 

t^tider  any  of  these  circumstances,  preventive  measures  are 
i^niaaded.      These  may  be  divided   into  general   and  special. 
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The  former  apply  to  calculous  tendencies  of  every  kind ;  the 
latter  to  threatened  fornmtion  of  some  particular  specieas  of 
stone. 

Among  the  ffcneral  indications,  the  most  importiint  is  toob- 
viate  untlue  concentration  of  the  urine.  This  is  effected  by  tbe 
systematic  use  of  increased  cjuantities  of  aqueous  drinks^  The 
urine  is  apt  to  reach  the  greatest  degree  of  concentration  at 
hours  remote  from  meal-timea  (especially  during  the  two  or  thrw 
hours  which  precede  a  lutt^  dinner),  and  during  the  hours  of 
sleep.  At  these  periods  the  flow  of  the  urine  is  exceediugly 
scanty  ;  it  is  lotig  delayed  in  the  bladder  hefore  there  is  any  call 
for  its  evai' nation ;  its  solid  eonstitnenta  are  in  excessive  pro- 
portion to  the  watery  parts,  so  that  the  urine  resembles  a  supcr- 
eaturated  saline  solution;  it  is  also  very  acid.  Here  are  niiiteii 
all  the  conditions  most  favorable  to  the  separation  of  some  of 
its  less  soluble  comi^onents.  I)r,  Prout  pointed  out  that  the 
recundjent  posture,  during  sleep,  furuished  an  additional  Bource 
of  apprehension,  inasmuch  as  the  urine  iit.no  longer  aided  in  its 
deecvut  by  the  force  of  gravity ;  it,  therefore,  lingers  and  ac- 
cunmlates  in  the  pelvis  of  the  kidney,  and  is  liable  to  dei>nsi( 
some  of  its  constituentB  therein. 

All  these  untoward  contingencies  are  obviated  by  the  simplt^ 
expedient  of  taking  a  tumbler  of  water  a  couple  of  houris  betV«re 
dinner,  and  another  before  retiring  to  rest.  By  this  me^ns  the 
urine  is  diluted,  and  its  escape  hastened  at  the  periods  when  it 
would  otherwise  be  dangerously  saturated,  and  unduly  delaj't*d 
in  the  excretory  conduits.  Two  other  points  are  worthy  of  at- 
tention, with  a  view  of  maintaining  the  urine  in  a  state  of  safe 
dilution,  and  providing  for  its  undolayed  expulsion.  These  are: 
first,  that  a  too  great  interval  shall  not  elapse  between  any  two 
meals ;  and,  secondly,  that  the  period  devoted  to  rest  in  bed  shall 
not  be  too  prolonged.  Frorji  observations  recorded  in  a  previous 
page,  it  is  seen  that  a  meal  both  renders  the  urine  more  abundaat, 
and  lessens  its  acidity.  An  individual  who  shows  a  tendency 
to  calculous  formations  should,  therefore,  be  directed  to  tiike 
four  or  live  light  meals  during  the  day,  at  about  equal  intervals, 
and  to  rise  betimes  in  the  morning. 

When  the  nature  of  the  calculous  tendency  is  ascertained, 
eitlier  from  the  character  of  the  deposit,  or  from  the  composition 
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of  a  previously  voided  concretion,  further  and  s}>ecifd  precautions 
should  he  recommended* 

If  the  tendency  be  to  the  precipitation  of  itrh  at  id,  the  acidity 
of  the  urine  should  be  lowered  hy  the  moderate  employment  ot 
the  bicarbonate  or  citrate  of  jiotash.  A  drachm  of  either  salt 
mav  be  taken  in  a  tumbler  of  water  at  Itedtime,  and  aj^ain  on 
rising  in  the  morning.  The  diet  shoiitd  he  reg^ilated  in  such 
manner  that  animal  flesh  shall  not  form  a  too  prominent  part  of 
it,  liich  wines  and  heavy  meals  must  be  strictly  prohibited, 
and  a  bland,  mostly  tarinaceous,  diet  substituteih 

The  deletericms  effects  of  hi^h  diet  on  uric  acid  gravel,  is  aptly 
illustrated  in  an  example  furnished  by  Magendie: 

Mr. -,  a  merelmnt  io  one  of  the  Hanseatic  cities,  pnsaesaed  in 

1814  an  ample  fortiuie,  and  lie  lived  in  accordance  with  hh  means — 
kept  a  good  talilc,  and  indulged  in  its  plen^nres  freely.  He  was  at 
tUis  time  tormented  with  gout  and  snivel.  Unexpectedly,  He  lost  all 
his  fortune  through  a  political  crisis,  and  wa«  obliged  to  take  refuge 
in  England,  where  he  lived  more  than  a  year,  a! moat  iu  poverty,  amid 
numerous  privatioua  ;  but  hit*  gravel  completely  disiiiipcared.  LitUe 
by  little  be  succeeded  in  repairing  his  atfairs  ;  he  resumed  his  old 
mode  of  life,  and  the  gravel  \\:\h  not  long  in  reappenring.  A  second 
ruferse  robbed  him  in  a  short  lime  of  all  he  bad  gained.  He  pai^sed 
into  France  almost  without  resoyrees,  and  Ins  regimen  was  consonant 
lo  his  means;  tliL' gravel  tllsappeared.  Once  again  his  induMry  re- 
stored him  to  a  life  of  iilenty  and  ease;  he  abandoned  Inmself  again 
to  the  indulgences  of  the  table,  and  with  them  appeared  once  more 
his  old  enemy  the  gravel ' 

The  special  preventive  treatment  of  rysthe  concretions  is  iden- 
tical with  that  of  orie  acid. 

With  regard  to  oxtdale  oflirnt\  the  principal  indications  are,  to 
dilute  the  urine  by  abundant  regulated  potation  of  aqueous 
drinks,  and  to  encourage  tlie  action  of  the  »kin  by  baths,  fric- 
tions, the  use  of  flannel  clothing,  and  exercise  in  tlie  open  air. 
It  is  imjiortant  also  to  guard  against  the  use  of  certain  vegeta- 
bles which  contain  hii'ge  qnantitiest  of  oxalates  and  siif>eroxaIutes 
in  their  tissues.  The  general  use  of  rhubarb  tarts  in  this  coun- 
try in  the  spring  months,  and  the  use  of  sorrel  as  salad  in  France, 
are  probably  frequent  causes  of  oxalate  of  lime  coneretious, 
Magendie  records  two  eases  in  which  it  appeared  highly  proba- 
ble that  midberry  calculi  had  been  produced  by  the  daily  use  of 


Mtgendle,  De  In  Gravelly*,  p.  25. 
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Borrel  (L  c,  p*  121).     Both  these  articles  should  be  absolotely 

forlndden. 

Mineral  and  potalile  waters  which  are  rich  in  lirae,  shotild 
likewise  he  avoided. 

Heller  reconniiends  alkaline  substauces,  on  the  grouuda  tha! 
oxalate  of  lime  long  digeatetl  with  alkaline  carbonates  k  resolved 
into  a  sohilile  oxalate,  and  that  nric  acid  h  the  source  of  the 
oxalic  acid  which  appears  in  the  urine.  Experiments  performed 
by  myself  on  mulberrv  calculi,  yielded  no  evidence  that  thealka- 
line  carbonates  exert  any  solvent  action  thereon.  As  to  the 
second  point,  alkalies  do  not  prevent  undue  formation  of  uric 
acid,  but  merely  facilitate  its  elimination.  Nevertheless,  I  have 
seen  instances  in  wliieh  rendering  the  urine  freely  alkaline, 
caused  an  oxalate  of  lime  deposit  to  temporarily  disappear  fram 
the  urine. 

lifiink  phosphate  of  lime  and  rarbonate  of  Ihne  (unmixed  with 
triple  phosphate)  are  among  the  rarest  forms  of  urinary  calculi. 
Against  them,  the  proper  precautionary  measures  are,  to  en- 
deavor to  renioye  the  alkalescence  of  the  urine  by  the  exhibi- 
tion of  ciirhonie  acid  water,  and  to  exclude  as  much  as  possible 
all  articles  of  food  and  drink  which  are  rich  in  calcareous  salts. 

The  precipilation  of  the  seeondan/  phosphates  frequently  reiiuires 
precautionary  measures  to  prevent  calculous  concretions.  If 
severe  cystitis  follow  lithotomy  or  lithotrity,  there  is  cause  to 
fear  a  dejmsition  of  phosphatic  matter  upon  some  fragment  left 
in  the  bladder,  or  on  a  mai?s  of  inspissated  pus  and  mucus.  In- 
deed, whenever  the  urine  is  highly  ammoniacal,  the  same  danger 
is  not  remote.  To  guard  against  it,  the  irritation  of  the  bladder 
should  he  allayed  by  appropriate  means,  and  the  viscus  should 
be  thorooglily  washed  out,  at  least  twice  a  w^eek,  with  water, 
or  with  a  solution  containing  a  drachm  of  the  commercial  niuri- 
atic  acid  to  a  piut  of  water. 


[b)  solvent  treatment. 

For  therai>cntical  purposes,  nrinar}^  calculi  may  be  divided 
into  two  classes,  viz.,  those  wliich  are  soluhle  in  al/califs^  aaJ 
those  which  are  .sduMe  in  acids.  To  the  former  category  belong 
uric  acid,  the  urates,  and  cystine  ;  to  the  latter,  phospliatic  and 
mulberry  calculi.     Those  which  are  soluble  in  alkalies  may  (con- 
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ceivably)  lie  attacked  by  alkalizing  the  urine  by  means  of  certain 
siiUb  adniinisterod  by  the  mouth,  or  by  injecting  alkaline  solu- 
tions into  the  Madder.  Those  which  are  soluble  in  acids  can 
only  be  attacked  by  the  latter  method,  iaaemuch  as  acida  cannot 
b€  niade  to  pass  through  the  kidneys,  save  in  insignificant  pro- 
portion^.* 

It  will,  how^ever,  be  shown  in  the  sequel,  that  alkaline  eab- 
sfaneeti  used  in  the  way  of  injections,  act  so  fe^^bly  on  uric  acid 
calculi,  that  no  utieful  results  can  be  expected  frc*in  their  ojiera- 
tion;  also  tluit  lualberry  calculi  are  miasisailable  by  any  solvent 
method  hitherto  proposed;  so  that  the  solvent  treatment  of 
urinary  calculi  resolves  itself,  practically,  into  two  lines  of 
action,  viz*,  attacking  uric  acid  calcnli  (and  their  congeners)  by 
alkalizing  tlie  urine  by  means  of  medicines  administered  inter- 
nally, and  phosphatic  calculi,  by  injecting  acid  solutions  into 
the  bladder. 

It  is  a  noteworthy  fact,  that  alkaline  substances  had  obtained 
an  extended  reputation  in  the  treatment  of  calculous  dieonlers, 
long  before  the  composition  of  urinary  calculi  Viad  been  dis- 
covered. In  1739,  a  remedy  of  this  class — the  nostrum  of 
Joanna  Stephens— made  so  great  a  noise,  that  Parliament  ap- 
|x>inted  a  commission  of  professional  men  to  int^uireinto  its  vir- 
tues. The  commission  reported  favorably,  and  a  reward  of 
£5000  was  assigned  to  Miss  Stephens  for  the  secret  of  its  com- 
pofiition.  The  active  ingredients  in  this  nostrum  were  burnt 
egg-shells  and  snails,  with  Alicant  soap.  As  soon  as  the  secret 
was  divulged,  soap,  soap-lye  (solntion  of  caustic  potash),  and 
lime-water,  were  tried  in  all  kinds  of  calculous  eases.  The  in- 
diseriminate  use  of  the  remedies  led,  as  might  have  been  antici- 
pated, to   contradictory   results.     Both   sn<;cesses  and  failures 


•  Varitmii  ftllem|jl^  have  also  linen  mndc  to  apply  pilvtintsim  to  lb©  aoluLion  of 
ttoned  ill  tlie  bliidder.  It  was  ingpnioujily  coned vod  that  Iho  decompofeitiun  uf 
titilution  of  nitmte  of  ptHai^h  within  the  bljidder,  by  m  gulvunio  current,  would 
wi  free,  ?imu!lanef>ui?ly,  botli  nitric  Mcid  and  cau§tic  potfish — one  ur  uther  of 
which  U  c»pnl>k'  of  acting  on  every  vark'ty  of  stime.  But  tho  tnethanieiil  diffi- 
coUief*  of  this  proceeding  liavu  bitherlo  pruved  liisuriooutittiblu :  and  the  glow 
■ction  which  my  expuriniuntit  prove?  isohitJ^^nis  of  caustic  |K»tttsb  to  have  on  uric 
•cid  chIcuIi,  and  solutions  of  nitric  acid  on  ninl berry  calculi,  rendtT  it  bopi4cw 
OTer  %u  obmio  results  of  pruclicul  utility  by  this  method.  See  wUo  Helkr'B 
Harnconcretionen,  p.  99. 
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were  published  in  large  numbers  ;*  and  opinion  waa  much  di- 
vided as  to  their  utility.  About  this  time  the  successes  o{ 
Chenelden  gave  a  great  inipuke  to  lithotomy,  and  the  use  of 
solvent 8  gradually  fell  into  discredit.  The  subject  was  resusci- 
tated  in  France  about  a  century  later,  under  the  inspiration  of 
the  great  advances  then  made  in  chemical  science,  and  esj>ecially 
of  the  discoveries  of  Wollaston  and  Fourcro}"  into  the  nature 
and  composition  of  urinary  calculi.  The  virtues  of  the  alkalioe 
bicarbonates — and  more  |>articolarly  of  the  bicarbonate  of  schia, 
the  active  ingredient  of  the  Vichy  springs— were  brought  nilo 
prominence;  and  a  considerable  number  of  eases,  sacceasf ally 
treated  by  these  means,  were  published  by  Clievalier  and  i\ 
Petit.  But  again,  the  absurd  claim  of  universal  efficacy  brouglii 
the  solvent  treatment  into  contempt;  and  for  the  last  t went j 
years,  atid  more,  urinary  calculi  have  been  almost  wholly  aban- 
doned to  the  surgeon. 

A  perusal  of  the  literature  of  these  two  periods,  however, 
strongly  suggested  the  desirability  of  subjecting  the  question 
to  a  new  examination,  with  a  view  of  ascertaining  the  eai 
the  discrepant  expenence  of  past  times  ;  and  also  of  indi  ^ 
with  some  approach  to  certainty,  what  may  be  rationally  ex- 
pected from  a  solvent  treatment,  in  what  cases  it  is  applicable, 
and  the  precise  mode  of  carrying  it  out  etfectually. 

For  the  purpose  of  clearing  up  these  questions,  the  present 
w^riter  undertook  an  extensive  senes  of  experiments,  and  made 
nuuicrous  clinical  observations.  The  facts  observed  are  em- 
bodied in  a  paper  read  before  the  Medical  and  Chinirgical  ?s> 
ciety,  on  March  28,  1805-  To  this  paper  the  reader  is  referred 
for  fuller  details.  The  results  obtained  seem  to  demand  a  con- 
siderable modification  of  the  prevailing  opinion  regardittg  the 
inutility  of  the  solvent  treatment.  They  do  not  by  any  means 
indicate  the  generaf  possibility  of  substituting  a  solvent  for  a 
mechanical  treatment  of  vemral  calculi ;  but  they  suggest  an 
essential  improvement  in  the  treatment  of  renal  calculi;  thejr 
also  indicate  that  uric  acid  and  cystine,  under  certain  eircum- 
staoces,  are  capable  of  solution  in  the  bladder,  by  means  of  alka- 
line salts  administered  by  the  mouth,  at  a  rate  which  admit* 


I  Floucquet  gives  a  Wtl  of  more  th&n  forty  papers  nod  pnmphleU,  publiihed  oi 
the  Bubject  about  1740. 


of  practical  application ;  and  that,  in  certain  picked  cases  of 
this  claas,  a  solvent  treatment  deserves  to  be  resolutely  tried, 
before  having  recourse  to  the  more  dangerous  methods  of  lithot- 
omy and  lithotrity. 

Attention  was  naturally  directed  in  the  first  instance,  and 
chietly,  to  uric  acid,  both  on  aeconnt  of  its  being  by  far  the 
most  common  constituent  cf  urinary  calculi,  and  also  on  account 
of  ita  oftering  the  greatest  probabilities  of  success.  But  the 
inquiry  was  not  altogether  confined  to  nric  acid:  experiments 
were  also  made  oa  the  solubility  of  cystine^  oxalate  of  liuic,  and 
phosphatic  calculi. 


ON    THE   SOLVENT    TREATMENT    OF    URIC    ACID    BY    THE    ADMINISTRA- 
TION  OF    ALKALINE   SALTS   BY    THE   MODTH. 

The  inquiry  respecting  uric  acid,  set  out  from  two  known 
data,  VIZ.: 

I^nL — That  solutions  of  the  alkaline  carbonates  exercise  a 

solvent  action  on  uric  acid. 
Second, — ^That  tbe  orine  can  be   rendered  alkaline  from 

alkaline  carbonates  bv  the  administration  of  certain 

salts  by  tbc  mouth. 

Starting  from  these  data,  a  number  of  preliminary  questions 
immediately  presented  tbeniselve^i,  w^hicli  it  was  necessary  to 
answer  before  pmceeding  to  the  more  practical  part  of  the  in- 
quiry. These  were;  1,  Whether  is  carbonate  of  potasli  or 
carbonate  uf  soda'  the  better  solvent  for  uric  acid*i?  2.  What 
is  the  best  strength  of  solution  to  employ?  3*  What  is  the 
effect  of  varying  quantities  of  the  solution  on  the  results 
obtained  ? 

Answers  to  these  questions  were  sought  by  placing  sections 
of  uric  acid  calculi,  usually  weighing  about  100  grains,  in  10-oz. 
vials,  and  causing  currcntB  of  the  ditferent  solutions,  at  blood 
heat^  to  pass  over  them  at  a  regulated  rate. 


<  Tb©  oxperinienU  were  princijuillj  direcU*d  to  iwcertnin  the  effects  of  the 
•IkNlino  carffouiitrHj  btK'iiiJse  hU  f^HlLs  which  hiive  tho  pow**r  of  alkHliziniif  the 
urine  ta  u  useftil  degree^  upfieur  in  tho  urine  hb  ^arhonntoti  A  number  of  other 
•«lts  wera  however  Iriod,  viz.,  netilral  uiid  nUciilifie  boratofii  phoapbatt.*g,  and 
•ottps. 


301! 


OBAVEL    AND    CALCCLUS, 


1.    With   regard   to  the  comparative  solvent    i»owers  of 

CARBONATE   OF    POTASD  AND  CARBONATE    OF    SODA,  the  expeflinenta 

indicated  clearly  that  potash  dissolved  uric  acid  more  rapidly 
than  soda.  A  sol lU ion  of  carb»  potash,  containing  30  gmus  to 
the  pint,  dissolved  daily  11.9  fier  cent,  of  a  uric  acid  calenlus; 
while  a  solution  of  carb,  soda  of  etiual  strength,  disBolved  only 
10,3  jjer  cent.  Tlie  potash  salt  ixjssessed  a  further  advantage 
in  its  wider  range  of  solvent  power  with  the  stronger  solutioiia. 
This  latter  point  will  be  better  understood  after  the  effects  of 
solutions  of  different  strength  have  been  coosidered  in  the  next 
paragraph** 

2»  The  Strenuth  of  the  Solution  was  found  to  affect  it« 
solvent  capacity  more  than  any  other  condition.  It  Si>on  be- 
came apparent  that  only  very  weak  solutions  could  yield  any 
useful  results.  The  greatest  solvent  ix>wer  was  found  to  reside 
in  solutions  contaiuing  from  40  to  60  grains  of  carbonate  to  the 
imiierial  pint.  Below  this  strength,  the  power  of  the  solutionfi 
gradually  declined,  until,  with  solutions  containing  less  than 
three  grains  to  the  pint^  the  solvent  power  scarcely  exceeded 
that  of  ordinary  water.  On  the  other  hand,  with  solutions 
above  the  strength  of  60  grains  to  the  pint,  dissolution  was 
impeded,  and  finally  arrested,  by  the  formation  of  a  wliite  crast 
or  coat  of  alkaline  biurate  on  the  surface  of  the  calculus.  With 
a  solution  of  80  grains  to  the  pint,  this  biurate  crust  was  loose 
and  easily  detached,  like  a  layer  of  whitewash  j  but  with  a 
solution  of  120  grains  to  the  pint,  the  crust  was  tenacioua  and 
adherent,  and  very  little  dissolulioQ  took  place  with  earbonatje 
of  potash,  and  none  at  all  with  carbonate  of  soda.  With  solu- 
tions of  160  and  240  grains  to  the  pint,  there  was  no  loss  of 
weight  with  potash  or  soda;  the  fragments  became  invested 
with  a  thin  tough  coathig  of  white  biurate,  resembling  white 
paint,  which  put  a  stop  to  all  solvent  action*' 


1  Several  experiments  wero  iilso  mnde  with  cfirbonAie  of  litbu^  which  hjis  hecii 
much  vHuntcd  in  recent  iUtws  as  a  solvent  lor  uric  acid.  Its  ptiwer  wn«,  ht>w«»ver, 
fuurid  Tiiut^h  inferior  to  ihiit  of  the  ciirlK>niiteB  of  polu&h  and  Bodii.  it«  repuUition 
»eemB  to  hiive  nriMin  frmn  its  fompnrHtive  in?:oliibility.  Only  weak  s<dQUons  uf 
carh  lithift  could  be  oniployffdT  und  those  were  C(Miipiired  with  sotutions  of  ptjt^sh 
and  ftodu  which  were  too  otroni^. 

^  For  further  infurmation  regwrdinp:  this  white  coiiting  of  biumt©,  see  an  ib- 
itrnct  of  ft  piiper  by  the  tttithor  in  the  TrHns.  of  the  Brit.  Assoc,  for  the  AdT.  of 
Science  fi/r  1801  ;  also  Bcnle's  Archives  for  18G2. 


pThe  following  table  exhibits  the  results  obtiiined  with  solu- 
"Bons  of  carbonate  of  jx)ta8h  of  varjiDg  strength  ; 


Strength  of  solution. 

240  grai 

ns  per  pint 

160 

.i 

120 

'^ 

sa 

ti 

eo 

ti 

40 

II 

80 

io 

10 

5 

2i 

Dally  arerago  loaa  of  velgbt. 
0  per  cent. 
0       '• 

.     no 

.       9.8 

.     2t).2 

.    isn 

,     II.O 

,     11.0 

.       B.6 

.       Hi) 

.       2.8 

.       1.2 

4*                « 

The  quantity  of  solution  permitted  to  flow  over  the  stone 
iras,  generally,  six  pints  in  the  fwentj-fonr  hours. 

8.  It  was  at  fir^t  supposed  that  the  quantitv  of  the  solution 
permitted  to  flow  over  the  stone,  would  greatly  influence  the 
rate  of  dissolution;  but  on  actual  trial,  the  eflbet  of  quantity^ 
within  the  limits  necesBiirily  imposed  hy  the  capaeitj  of  the 
kidneys  to  eliminate  fluids,  proved  to  be  comparatively  unim- 
portant. In  order  to  obtain  eoniparable  resulte,  diflerent  quan- 
tities of  a  solution  of  uniform  strength  were  pas?ied  over  the 
eame  stone  on  successive  days. 

A  solution  of  carbonate  of  potash,  containing  thirty  grains  to 
the  pint,  gave  the  following  results: 

Dally  How.  BtUy  lo»  of  weight 

16  pints, 18  0  p«r  cent. 

»     *»  16.0       ** 

6     "  10.2       " 

4      '*  9  5       •* 


0 


A  flow  of  even  one  or  two  pints  per  day,  with  a  solution  of 
litable  strength,  produced  a  copious  dissolution.  Two  pints 
of  a  solution  of  carbonate  of  jiotash,  containing  forty  grains  to 
the  pint,  caused  a  daily  dissolution  of  17.1  |:)er  cent. 

4-  With  regard  to  the  absolute  rate  of  nissoLCTioN  attain- 
able, the  experiments  o|>ened  out  an  inviting  prosj^ecL  The 
solutions  of  maximum  solvent  power  dissolved  from  ten  to 
twenty  per  cent,  of  the  calculi  in  the  course  of  twenty-four 
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hours.  If  results  approaching  theae  could  be  obtained  in  the 
livitig  body,  a  little  eonsideratioii  will  bHow,  that  such  an  iro- 
presision  could  be  made  on  a  uric  acid  concretion,  in  a  few  wei^b 
or  montlis,  as  would  either  entirely  dissolve  it,  or  reduce  it» 
dimensions  to  a  i^oint,  wliich  would  enable  it  to  escape  spoota' 
neouelj  by  the  natural  passages. 

Having  disposed  of  these  pi^liminary  inquiries,  the  oext 
points  to  be  ascertained  were:  the  beat  way  of  alkali^iug  th« 
urine,  so  as  to  impart  to  it  an  alkalescence  corresponding  to 
that  of  solutions  of  carbonate  of  potash  of  nuixiniuni  solvent 
power:  also  to  examine  the  actual  effect  of  alkalized  urioe 
passed  over  uric  acid  calculi,  in  a  vial,  at  blood  heat, 

5.  The  most  convenient  way  of  alkalizing  the  rRl5B  wm 
found  to  consist,  in  giving  frequently  repieated  doses  of  the 
acetate  or  the  citrate  of  potash.  Both  these  salts  are  extreraely 
soluble;  they  are  well  borne  by  the  stomach ;  they  do  not  inter- 
fei*e  with  digestion  nor  occasion  purging.  Weight  for  weight, 
the  two  salts  w^ere  found  to  possess  nearly  equal  alkalizing 
powers.  With  son^e  individuals  the  acetate  agreed  better  than 
the  citrate;  with  others  the  converse  was  the  case. 

In  order  to  maintain  the  urine  at  a  degree  of  alkalesceoctf 
that  should  correspond  to  the  raaxinium  solvent  power  of  solu- 
tions of  carljonate  of  potash  (/.  e*^  an  alkalescence  equal  to  about 
50  grains  of  carbonate  to  the  pint),  it  was  found  necessary,  in 
adults,  to  administer  from  40  to  50  grains  of  the  acetate  or 
citrate  of  potash,  dissolved  in  three  or  four  ounces  of  water, 
every  three  hours. 

It  was  found  quite  inipossible  to  maintain  the  urine  at  an 
iihsolutfl^  constant  degree  of  alkalescence,  however  short  the 
intervals  at  which  the  ilose  was  repeated.     The  activity  of  the 
kidneys  oscillates  from  hour  to  hour ;  at  one  time  the  uriue 
is   secreted   abundantly   and   dilute,  and    then    the   degree  o( 
alkalescence  necessarily   falls  ;  at  another  time  it   is  secreted 
more  scantily  and  more  concentrated,  and  then  the  degree  of 
alkalescence  rises.     When,  however,  the  above  tlose  was  ex- 
hibited with  regularity,  every  second  or  third  hour^  the  osciIIa- 
tions  rarely  passed  an  alkalescence  equiv^aieut  to  20  graiosto 
the  pint,  on  the  one  hand,  and  80  grains  to  the  pint  on  th* 
other:  and,  as  a  rule,  the  alkalescence  ranged  between  35  aiiJ 
60  grains  to  the  pint— which  corresponds,  sufhciently  exactly^ 
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with  the  TriaxiTiinm  solvetrt  power  of  a  solution  of  carbotiate  of 
potash  in  water, 

6.  When  urine,  alkalized  by  the  internal  atlniiTiistration  of 
ttmc8e  ealte,  was  passed  over  the  surface  of  uric  acid  calculi,  at 
blc3od  heat,  the  calculi  were  found  to  undergo  solution  at  the 
SAK  RATE  of  12i  graiTm  in  the  24  hour?*. 

In  f»erforniing  this  experiment  it  was  found,  that,  unless  the 
1  cuius  and  the  vial  were  frequently  cleansed  by  immersion 
IB-  ^*ater,  the  urinu  became  aninioniacal,  and  tlie  calculus  l)ccame 
5<:>"^^ered  over  with  a  crust  of  the  mixed  phosphates,  which 
<IX>^e<lily  put  a  stop  to  the  solvent  action  of  the  alkalized  urine. 
Ji^wzM  ini[»ortant  practical  deduction  flowed  from  this  fact,  viz., 
th^^4  when  an  ammonkicnl  state  is  developed ^  the  solvent  frnwer  of 
fitAz^dhed  urine  is  entirely  nnUiJied^  hy  the  deposition  of  the  mixed 
f^<:^Bphatis  on  the  surfaee  of  the  ealctdus. 

The  urine  of  patients  taking  full  doses  of  tlie  citrate  or  ace- 
t^t:^  of  potash,  is  generally  clear,  and  shows  no   tendency  to 
deposit,  even  on  standing.     But  this  is  not  invariably  the  case  ; 
it   is  sometimes  turbid  from  deposition  of  the  amorphous  phos- 
phate of  lime.     Two  conditions  seemed  especially  to  favor  this 
dBjiosition,  namely,  the  febrile  state,  and  the  digestion  of  a 
Ui.»avy  meal.     The  amorphous  phosidiate  is  not  unfrecpiently 
def)08ite<i,  as  we  liave  already  seen  ^p.  03),  after  a  meal,  in 
Viealihy  j^ersons  who  are  not  taking  any  alkalizing  medicines: 
the  circunjstance  is,  therefore,  not  to  be  regarded  as  an  unuat- 
ural  or  hazardous  one.     It  is,  further,  to  be  borne  in  mind,  that 
thi^  urnorphous  phosphate  ditlers  essentially   from   the  mixed 
pliosphates  throwu  down  in  an  ammoniaeal  urine.     The  former 
i'*al(X)8e  flocculent  substance  which  shows  no  tendency  to  ag- 
gregate into  concretions  ;  the  hitter,  on  the  otlier  hand,  is  partly 
tTygtalline,  and  speedil}-  inerusts  any  objet*t  brought  into  con- 
**t  with  it.     The  establishment  of  this  disfmction  disposers  of 
'»*♦-*  objection  which  has  been  urged  against  alkaline  solvents. 
It  now  remains  to  bring  forward  illustrations  of  the  appliea- 
of  the  solvent  treatment  in  practice;  to  distinguish  the 
in  which  the  treatment  is  applicable ;  to  lay  down  direc- 
for  carrying  it  out  etlectually;  and,  finally,  to  examine 
le  of  the  objections  which  have  been  urged  against  its  em- 
nient. 
Illustrations  of  the  practical  employment  of  alkaline 

20 


lai; 


ion 


Vw^ 


ORAVEL    AND    CALCULlfS. 

solvents,  maj  be  divided  into  cases  of  renal  calculi,  and  cases  of 
vesimi  vnhnVi. 

One  of  the  first  rational  attempts  to  treat  renal  gravel  of  uric 
acid  by  alkaline  solvents,  was  made  bj  the  celebrated  Mascagni 
in  his  own  jxTson.  He  gives  the  following  account  of  his  case 
in  the  Memoirs  of  the  Italian  Society  for  1804: 


J  had  been  subject  fcrr  several  yeiirs  to  pains  in  the  birabar  region*, 
and  I  voided  from  time  to  time  gravelly  t*onerel ions  of  a  yellow-ocbnt 
and  briek'icd  color.  Knowing  that  gaseons  alkaline  fluids  liati  Iwen 
used  in  such  cases,  I  took  some  on  several  occasions  with  benefit.  I 
imagined  1  could  obtain  greater  elTects  with  carbonate  of  potash- 

In  the  months  of  Angust  and  September,  ITl^Jt,  having  be«n  ol> 
lilted  to  lead  a  sedentary  life,  I  was  crnelly  attacked  witii  pains  iu  the 
kidneys,  and  1  voided  a  considerable  number  of  small  concretions, 
some  of  which  were  large  em>righ  to  be  regarded  as  veritable  calculi. 
They  were  reddish  and  crystalline  ;  they  were  deposited  at  the  boltoio 
of  the  vessel  each  time  J  made  water,  and  I  could  see  their  glistening 
facets  tlirongh  the  tran.s|mrent  urine.  I  was  also  subject  to  an  excif** 
of  acid  in  the  stouiacli,  which  was  perceived  in  the  mouth.  I  exam- 
ined  my  urine  and  found  in  it  a  free  acid,  which,  as  well  as  the  ecu- 
cretions,  I  recogniitet^  as  consisting  of  nnc  acid. 

Having  thus  assured  myself  of  the  nature  of  the  concretTons  I  ww 
voiding,  1  resolved  to  make  use  of  the  carbonate  of  |»utash  8nd  td 
observe  the  result,  I  took  the  first  day  about  a  drachm,  one-half  in 
the  morning  fasting  and  the  other  half  in  the  evening*  I  dined  at 
one  o^ clock  in  the  afternoon.  This  salt  dissolved  in  ten  oniic*!d  of 
water  had  very  little  taste,  it  caused  no  disturbance  of  the  stuoiach 
or  bowels;  but  as  soon  as  1  swallowed  it,  it  occasioned  a  consideraWe 
disengagement  of  carbonic  acid  gas,  which  was  felt  in  the  mouth  aad 
dischargeil  by  the  anus. 

The  second  day  I  took  two  drachms,  and  tlie  third  day  lbr« 
drachms;  and  I  continued  this  dose,  dissolvcil  in  twenty  onnoeB  of 
water,  for  ten  days,  Het'ore  using  the  carbonate  my  urine  was  very 
acid,  and  intensely  redilcned  blue  litmus  paper.  On  the  seeoud  dftV 
the  pat>er  changetl  color  very  little,  and  mine  at  all  on  the  third  dav- 
The  acid  of  my  urine  was  therefore  saturated.  At  this  epoch  the 
renal  j>ains  diminished,  and  I  voided  no  more  gravel  with  the  nrlne. 
A  Her  wards  the  pains  ceased  entirely,  the  urine  became  less  loaded, 
and  /  revofpuzed  the  potaj^k  in  exce.Hii, 

I  ceased  to  use  the  carbonate  of  potash,  and  for  fiome  months  I 
voided  no  cmicretions.  Being  subse<juently  attacked  with  the  snroc 
symjitoms,  I  had  recourse  to  the  same  remedy,  and  I  obtaiiie<l  tlJL* 
same  good  effects.  I  have  repeated  this  medico-chemical  ex[jennient 
every  time  I  have  felt  the  same  inconvenience,  and  always  with  siiO- 
cess.  Two  years  have  now  elapsed  since  I  voided  any  coDcretions, 
though  I  no  longer  make  use  of  the  potash.* 


1  Mttgeadie,  Di*  In  Gmrijlle,  p.  86. 
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The  following  example  from   my   own    praetiee  is   not    dii*- 
similar: 


B  In  July,  1800,  a  stout  miOille-agred  «jentleman  brought  to  me  eleven 

snrjall  concretions,  varying  iVoui  the  size  of  a  pea  to  tliat  of  a  large 
pitrs  lieati     He   had   voided  these  witli  the  urine  a  few  days  pre- 

>i*io«sly;  the^^  were  composed  of  urie  acid.  He  stated  that  lliree 
y^ntB  before,  he  was  attaci^ed  witli  renal  colic,  which  stibBided  ou  the 
ll:iird  day  with  tlie  discharge  of  a  small  eakntlus  by  the  urethra. 
F'i^ora  this  period   to  the  time   of  my  seeing  him,  attacks  of  renal 

I  colic,  terminating  in  the  diseharge  of, small  brownish  eoncretioos,  re* 
^u  rred  with  great  resxiilarity  at  intervals  of  three  or  fotir  months. 
The  urine  was   ftniiid  to  be   aeid    and  higli-eolored ;  the  general 
ll^^th  was  somewhat  impaired  by  his  |>eriodieal  suderings, 

Jin  projecting  the  plan  of  treatment,  it  was  conj^idered  tliat  the 
^^P«fc.t:ient  had  in  all  ]>robabi!ity  a  luimlier  of  similar  eoucretions  still 
■li>^lged  in  his  kidneys.  Tlie  dissolnttou  of  these  was  the  first  object; 
^Kltfc. ^2  next  was  to  prevent  their  formation  iu  the  future.  Seeing  the 
^krcftall  fiixe  of  the  concretions,  it  was  thought  that  by  keeping  up  a 
^^p<^*-&istently  alkaline  state  of  the  urine  for  a  week  or  two,  complete 
dissolution  of  them   would  be   etlccted.     With  this  view  citrate  of 

I  potash,  in  two-8erni>le  doses,  dissidved  in  half  a  pint  of  water,  was 
at^  ijiiuistered  every  three  hours  for  a  fortnight.  Afterwartla  the 
p».t-ient  look  a  drachui  of  the  same  salt  in  a  tumlder  of  water  night 
aticl  morning  for  a  jieriod  of  three  months.  As  no  reeiirrence  of  tiie 
r^tial  pains  took  place,  nor  the  discharge  of  any  concretioiis,  the 
n*^ciiei»e  was  discontinued;  btit  the  patient  was  uistrncted  to  take 
6Vt*rj  night  before  going  to  bed  a  in m bier  and  a  half  of  water.  This 
PJ'a.eliee  he  has  continued  up  to  tiie  present  time  (October,  1864). 
^licre  has  been  no  return  of  the  symptoms. 


^ 


^  considerable  ntimber  of  examples  of  the  soece^sfiil  treat- 
^^nt  of  vesical  ealcidi  bv  alkaline  solvents  lie  boried  in  tbe  for* 
gotten  pnblications  wbieb  appeared  in  this  country  about  tbe 
***iddle  of  tbe  last  coutury,  when  the  remedy  of  Miss  Stephens 
ii'ude  ^o  great  a  noise.  8ome  fifteen  or  twenty  cases  were  also 
*^llected  by  Chevallier  and  Petit  at  a  hiter  epoch,  when  the 
V^^tioQ  was  resuscitated  in  France  thirty  years  ago. 

Atost  of  these  reports  are  vitiated  by  the  absence  of  informa- 
tion as  to  tbe  nature  of  the  stone  and  the  condition  of  the 
ortne.  At  tbe  former  epoch  {1740),  orinary  ealenli  were  all 
supposed  to  be  of  the  same  nature,  and  that  an  unknown  one. 
At  the  latter  epoch  the  chemical  composition  of  urinary  calculi 
was  indeed  known,  but  some  of  the  most  important  points  in 
tlif/ir  development  were  uiiBunderstood;  urinary  chemistry  was 
fltill  ID  its  infancy ;  and  the  same  ahsurd  pretension  of  univer- 
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sal  efficacy  was  put  forth  on  behalf  of  alkaline  euhstancea  which 
swamped  their  repiitatinn  in  1740. 

One  of  the  best  illustnitious  from  the  earlier  records  is  sup- 
plied by  Dr.  James  Jurin,  who  was  hinidelf  the  sufferer. 

He  was  for  many  3^earB  subject  to  red  gravel.     At  Christmas,  Hlrt, 
be  voided   tx  snijill  statue,  u!\er  gutlerinj^^  four  days  from   im 
colic.     Iji  Jaiiuarv  and   Febriiary  tVHlowinjr,  be  perceived  uiir 
able  symiilonis  of  stone  in  tlie  Ijladder.     These  he  deserlbea  at  great 
leagth,  and  with  reniarkahlc  elearness. 

In  Mnrch,  he  began  to  take  lixivium  of  soap  or  soap-lj'e  (a  strong 
sohitioii  of  caustic  potash)  in  gradually  increasing  doses,  until  be 
rcaclit?d  the  amount  of  an  ounce  or  an  ounce  and  a  quarter  daily.  He 
t<iok  for  a  hingle  dose  one  or  two  leuspoonfuls  of  the  lixivium  diluld 
with  three-quarters  of  a  pint  of  w^atcr.  The  soap-l^e  which  he  em- 
ployed was  *'one 'fiflh  jjart  heavier  than  river  water"  (^^.,  it«  specific 
gravity  was  li*0(),  which  is  about  three  times  as  sti*ong  as  Ihe  liq, 
potJiHSfv  of  the  Loudon  Piiarinaeopicia), 

lie  continued  this  Irealrneiit  for  five  months.  On  the  10th  of 
July  he  voided  a  small  Bmot^tli  stone  nf  the  size  of  an  oat,  am!  of  a 
reddish  color,  (*n  I  lie  ^Tth  of  the  same  ujonth  he  voided  a  second 
stoiie.  On  August  the  (Uh  he  voided  a  thii*d  stone;  and  about  the 
beginning  of  lSe[)lember  a  fourth. 

All  his  syniptouis  now  dtsaj>t>eared,  and  he  discontinued  the  medi- 
cine; lull  iu  December  he  had  a  return  of  the  vesical  sj^mptoms;  In? 
also  noticed  that  his  urine  again  fnrred  the  chamber*pot,  aud  that  he 
voided  a  little  red  gravel,  as  ho  had  formerly  done.  Fie  went  Imck 
to  the  soap-lye,  and  in  tjieioui^se  of  a  week  parted  with  a  small  roujrh 
reddish  stone.  From  that  time  he  continued  perfectly  easy,  Ih* 
still  look  a  eoutile  of  tea8|>ooiifuls  of  the  lixivium  each  day,  and  liiis 
he  fouud  sutticienl  to  keep  the  urine  from  furring  the  utensil,* 

The  ealcuH  in  this  cnse  were  undonbtedly  uric  acid ^  as  mar 
be  learned  not  only  from  their  red  color,  but  also  from  au  ex- 
periment which  Dr.  Jurin  made:  he  fonnd  that  thev  dissolved 
in  the  alkaline  lye  and  in  linie-water. 

Of  the  cases  collected  in  France,  I  will  only  cite  one.  In  Che- 
vallier's  essay,  ten  cases  of  the  successful  use  of  tl*e  bicjirbonate 
of  so^la  are  recorded,  T>r,  Petit  has  contributed  some  half* 
dozen  additional  eases  illuatrating  the  effects  of  Viehj*  watei9 
(which  contain  44  grains  of  bicarbonate  of  soda  to  the  pint). 

i  Thi'  rpcor<!  of  this  ctiac  is>,  bound  up  with  Rutty 's  Ob&ervHtion!  on  Jatnni 
St(*phcfi'sj  Mi'dJiifie  (\<r  the  Stone.  LumL^  1742.  Another  gocni  ojijuo is  rvUU'd  M 
'Whylti  in  his  E>^«y  on  Linie^wjitor.  Edin.,  1762;  und  ii  ibird,  In  which  tbe 
succi\^»fiil  result  is  vouched  for  by  n  post- mortem  pxiiniiadtion  nmde  wvcnleen 
y<:*ari»  Hfterwards,  h  recorded  in  the  Ptiilt^opbical  Transactions  for  174$,  Uj  Df> 
Pringlo, 
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M.  de  h ,  fiflv-one  years  of  ag^e,  wa«  sounded  hy  Lemy  d'Eti- 

oUes,  who  fdirnd  a  ^5tone  in  the  bladder.  Thh  lie  lielieveti  to  be  not 
lar^,  and  suitable  for  crushing.  The  patient,  bowever,  went  to 
Vichy,  and  drank  the  firi*t  day  seven  or  eight,  glassies  oT  the  waters. 
The  next  day  he  took  tifteeii  glasses,  and  the  urine,  which  was  (ire- 
viously  very  acid,  beeame  constantly  and  strongly  alkaline.  In  a 
few  days  he  took  twenty4wo  and  twenty-ronr  glasses.  The  syniptr^ms, 
which  were  be  to  re  severe,  now  subsided  more  an.  I  more,  and  after 
seventeen  days  of  treatment  be  voided  a  smooth  nric-acid  coQcretion 
which  bore  evident  traces  of  dissohition.  From  this  monjent  he 
continued  wholly  free  from  symj^toms,  and  was  able  to  take  violent 
equestrian  exercise  withont  the  least  inconvenience.* 

The  causes  which  led  to  the  discredit  and  final  abandonnient 
of  the  alkaline  ti'eatrnent,  in  spite  of  the  hirge  mass  of  evideueo 
in  its  favor,  are  now  easy  to  niulerstand.  The  most  important 
of  the^e  was  the  erroneous  claim  tu  universal  applicability  ^et 
up  for  it  by  its  advocates.  My  experiments  prove  uue<|uivocalIy 
that  it  is  wholly  powerless  in  all  eases  where  the  urine  is  ani- 
raouiacal ;  also  in  all  cases  of  oxalate  of  lime  ealenri,  ami  in 
e%'ery  variety  of  phospliatic  calculi.  No  benefit  can  be  derived 
from  it  except  in  eases  of  uric  acid  and  cystine  calculi,  ami  in 
these  onl}^  where  the  urine  lias  not  l>ecome  aninioniacal.  The 
indisijriminate  use  of  the  treatment,  therefore,  could  only  result 
in  disappointment.  Further,  the  treatment  was  carried  out 
in  a  very  irufierfeet  manner.  In  the  earlier  i»eriod  (1740), alkaline 
substances  were  given  in  the  form  of  soap,  calcined  egg-shells, 
lime-water,  or  solutions  of  caustic  potash— all  of  tbem  nauseous 
to  the  taste,  apt  to  derange  the  stomacli,  and  difficult  to  ad* 
minister  in  sufficient  doses  to  prove  efficacious.  In  the  later 
p<»riod  (1840),  Vieby  wafers  were  chiefly  relied  on.  These  eon- 
tain  soda,  which,  as  we  have  seen,  is  an  inferior  solvent  to 
j:K>tash ;  and  the  great  dilution  of  the  remedy  in  tlic  Vichy 
waters  must  seriously  impair  its  power 

My  own  experience  of  the  alkaline  treatment  in  vesical  calculi 
was  gathered  betbre  some  in^iortant  pniints  were  understood, 
ich  later  inquiries  have  made  clear  to  me. 

I J  first  case  was  one  of  nrie  acid  caleulas,  and  in  every  way 
suitable  for  the  solvent  treatment;  Init  it  wa8  carried  ont  very  im- 
fierfectly,  and  wa^s  not  jiersevered  in  snflicienLly  long  to  efleet  complete 
dissolution.     The  patient  was  a  boy,  four  years  uf  age,  atl milted  into 
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the  Manchester  Infirmary,  Pec.  I,  1>^58.  The  urine  was  acid,  but  diil 
not  dei>osit  any  crystaUine  serlinient  He  was  placed  under  the  in- 
fluence of  tlie  tartrate  of  potas?h  and  soda  (Rochelle  salt),  in  tk 
doses,  at  first  of  twenty  grains,  and  afterwards  of  thirty  grains,  dif- 
solved  in  from  four  to  six  ounces  of  water,  every  two  hours.  Tbi 
trL'atnient  was  continned  for  six  weeks.  The  urine  was  thereby 
rendered  very  feebly  alkaline.  At  the  end  of  this  period  the  soqikJ 
still  di8elosi5(l  the  presence  of  a  stone,  and  the  operation  of  Uthotomf 
was  accordingly  perforujed  by  my  colleague,  Mr.  Southam,  with  per- 
feet  success.  Two  calculi  were  extracted,  which  together  only  weighed 
twenty -two  grains;  they  were  conii}osed  of  pure  uric  acid,  and  tbeir 
surfaces  were  perfectly  smooth,  and  polished  like  river  pebbles*  with- 
out a  particle  of  phosphatic  incrustation. 

My  present  experience  enables  nie  to  point  out  two  errors  in 
the  plan  of  treatment  followed  in  this  case.  In  the  first  place, 
the  quantity  of  fluid  in  which  the  salt  wtin  dissolved  was  much 
too  large ;  and  iti  the  second  place,  the  salt  used  had  too  feeble 
an  alkalizing  power.  RochellesaU,  on  account  of  its  large  pro- 
portion of  water  of  crystalUzation,  has  ]em  alkalizing  power  by 
more  than  one-tliird  tlum  an  equal  weight  of  the  citrate  or 
acetate  of  potash. 

Notwithstanding  these  drawbacks,  it  is  not  possible  but  that 
a  considerable  amount  of  dissolution  had  taken  place.  The 
urine  was  kept  constantfy ,  tliougb  ftelily,  alkaline  for  six  weeks; 
there  was  no  carbonate  of  ammonia  developed  in  it,  and  do 
trace  of  phosphatic  dep4>sit  on  the  stones.  These  are  conditions 
in  which,  as  my  experiments  jirove,  uric  acid  must  undergo  sota- 
tion.  The  two  calculi  when  extracted  weighed  only  22  grains: 
and  yet  one  or  both  of  thorn  must  have  existed  in  the  bladdt^f 
for  a  jx^riod  of  tliree  year^,  for  the  symptoms  of  vesical  calcalti!5 
bad  been  distinctly  noticed  for  so  long.  It  is  scarcely  conceiva- 
ble that  these  stones  had  not  attained,  in  this  length  of  time,  a 
greater  magnitude  than  the}"  possessed  when  extracted:  and  it 
seems  not  too  niucli  to  suppose  that  had  the  ti*eatment,imj>erfeet 
thfmgh  it  was,  been  persevered  in  for  another  week  or  fortnight, 
the  size  of  the  concretions  would  have  been  sufficiently  reduced 
to  permit  their  escape  s])ontanGously  by  the  urethra. 

My  :<tfoittt  ease  was  a  boy,  aged  twelve,  an  inmate  of  the  Manchester 
Childrcu*s  Hospital,  under  the  charge  of  Dr.  Borehardt  and  Mr 
Smart,  who  kindly  permitted  me  to  direct  the  treatment.  Tbe  urine 
was  acid  ;  it  cojilaiued  a  little  pos,  and  had  an  inordinate  teadeuey 
to  deposit  uric  acid  crystals. 

On  Sept.  ly,  18*>0,  the  patieut  w^as  directed  to  take  twenty  grains 
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of  the  acetate  of  potash  m  two  ounces  of  water,  every  tbree  hours. 
I  This  treatment  was  contimRHl   for  tliirtv-foiir  dnyB]  the  nriiie  was 
I  rendered  tUerehv  contimioustv  alkiilitje.     At  the  end  of  tliirtv-four 
[  da3  s^  the  stone  being  still  foood  on  sounding,  was  snccessfu Hy  ex- 
tracted by  Mr.  Sniaii. 

The  calcnlns  wei^lied  iso  n;rain.s,  and  Us  form  was  a  Hattened  oval ; 
it  was  fcMHiil  to  be  L'om|ic)He<l  of  alternating  layers  of  uric  acid  and 
oxalate  of  iinie  ;  and  its  isnrface  presented  a  most  peculiar  appearance, 
which  furnished  an  interesting  and  irrefragable  [iroof  of  the  solvent 
action  of  the  alkalized  nrine  on  the  nrie  acid  layers  of  the  stone. 

The  outernn)st  layer  consisted  of  uric  acid,  and  over  the  larger 
I  circnmfercnee  of  tite  stone  it  had  a  thickness  in  its  deepest  parts  of 
[about  a  line  and  a  half:  but  on  the  tlattened  surfaces  the  uric  acid 
was  dissolved  away,  ancl  the  sul^jacent  layer  of  oxalate  of  lime  cropi>ed 
'  through  it  to  a  coosiderablc  extent.  On  one  side  the  exposed  patch 
of  oxalate  was  as  large  as  a  six[)enee,  and  presented  the  ordinary 
tuberculated  appearance  and  dark  brown  color  of  a  mulberry  calcu- 
Ins.  On  the  opposite  side,  two  islets  of  oxalate  were  uticovered,  each 
about  the  size  of  a  large  split  pea.  Surrounding  the  exposed  patches 
of  oxalate  were  found  the  renvnants  of  a  thinner,  more  superficial,  and 
incomplete  layer  of  oxalate  of  lime.  The  irregular  patches  of  this 
latter  layer  occupied  a  hij^her  level  than  the  syrroun*ling  surface  of 
uric  acid;  and  here  and  tht»re  little  elevations  of  uric  acid  eonld  be 
se^n  fill rmonn ted  with  a  shield  of  oxalate  of  lime.  These  elevations 
were  partially  undermined  ;  the  uric  acid  had  been  attacked  by  the 
solvent,  and  the  protecting  shield  of  oxalate  of  lime  was  in  process  of 
being  thrown  otf  hy  the  *;radual  melting  of  its  support. 

The  general  surface  of  luic  acid  Ini'l  a  cliaraeteristie  water- worn 
appearatice.  There  were  no  minute  mamni illations  such  as  usually  stud 
the  surface  of  uric  acid  concretions;  hut  the  surface  was  undulating, 
and  the  hollows  and  intervening  ridges  were  perfectly  smooth.  No 
trace  of  phosphatic  deposit  existed  on  any  portion  of  the  stone. 


Complete  solution  of  the  calculus  wnn  not  fK>esible  in  this 
A  concretion  cornptised  of  a  uniform  mixture  of  uric 
^'aeid  and  oxalate  of  lime,  was  found  to  be  attacked  with  eon- 
siderable  facility,  by  a  solution  of  curbouate  of  potasli  in  the 
vial ;  and  the  present  spednteu  shows  that  thin  and  incom- 
plete layers  of  oxalate  of  lime  may  he  undennined  and  dii^iii- 
tegratcd  by  alkalized  urine ;  but  if  the  stratum  of  oxalate  be 
complete,  and  entirely  itivest  the  stone,  it  puts  an  absolute  bar 
to  further  soh'ent  action.  This  was  the  case  in  the  instance 
before  tis  The  partially  uncovered  layer  of  oxalate  of  lime 
surrounded  the  entire  stone ;  and  as  soon  as  the  dissolution  of 
the  snperincuod^ent  layer  of  uric  acid  had  been  eompleteil,  no 
I  further  diminution  of  size  could  have  taken  place. 

TUe  treatment  waa^uot  carried  out  in  this  case  as  efficiently 
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as  it  might  have  been.  The  dose  of  the  acetate  should  have 
been  nearly  double :  this  would  have  considerably  more  llian 
doubled  its  solveut  efteet.  The  alkaleseeuce  of  urine  prodiKtd 
in  a  boy  of  twelve  hj  twenty  grains  of  the  acetate  every  three 
honn*  is  but  feeble,  and  does  not  approach  the  highest  solveui 
fKJwer  capable  of  being  imparted  to  the  urine. 

My  Ihirff  case  was  a  hoy  of  six,  admitted  under  my  care  into  the 
Manchester  Intirmaiy,  on  Jan.  27,  \Hi\2.  The  tirine  was  acid*  aini 
shigularly  free  from  piiw,  blood,  mid  otlrer  or«:anic  elements.  He  whb 
placed  niider  tlie  influence  of  citrate  of  p<»ta«b,  at  tir^t,  in  the  do&K  of 
twenty  grains  in  six  ounces  of  water,  every  two  bours.  This  ww 
speedily  raised  to  twenty-five  grains,  and  continued  with  great  regu* 
larity  tor  two  moutlis.  At  the  end  of  this  period  the  dose  was  raisted 
to  thirty  grains,  given  iwo-hourl}*  in  six  ounces  of  water,  and  coa- 
tinned  for  a  inontb  lon^fer.  At  the  end  of  the  third  month  the  8Um* 
was  still  felt  on  soundintr.  The  patient  was  then  transferred  to  the 
care  of  my  colleague,  Mr.  Soutbam,  who  successfully  extracted  the 
stone  by  the  lateral  <>|>cratioii,  J I  proved  to  be  a  fine  specimen  of 
mulberry  calculus,  excessively^  rnugb  on  tlie  surface,  and  not  bearing 
tbe  slightest  traces  of  dissolution,  ^'ot  a  jiartiele  of  phosphate  ex- 
isted on  its  surface.  When  sawn  across,  a  nucleus  of  nric  acid  wji* 
displayed.  Tbe  outer  crust  of  oxalate  of  lirae  was  about  a  line  and 
a  quarter  thick. 

The  solvent  treatment  was  carried  out  with  undoubted  effi- 
ciency in  thiB  ease  for  tbe  space  of  three  months  ;  but,  of  conrsie, 
wholly  in  vain,  owing  to  the  impenetrable  layer  of  oxalate  of 
lime  with  which  tlie  stone  Avaa  invested.  The  only  defects  which 
my  later  experiments  emible  me  to  point  out,  were  the  od* 
necessarily  large  amount  of  liquid  administered,  and  the  un- 
necessarily  frequent  repetition  of  the  da'^e.  If  the  same  dose 
had  been  given  iti  half  tlie  quantity  of  water,  and  repeated 
every  third  hour,  an  equal  effect  on  the  urine  would  have  been 
produced. 

Tbese  three  observations  i>ermit  a  deduction  of  great  impor- 
tance to  he  drawn  from  them,  namely,  that  a  continuousli/ (UkalifU 
state  of  the  lirine  does  not  determine  miy  precrpiiation  of  Uie  earthy 
phoi^phaie  on  the  stone  *so  long  as  the  urine  is  free  from  ammoniaed 
deeom  position, 

8*  DlSCBlMlNAXmN  ON  THE  OASES  IN  WHICH  THE  SOLVENT  TREAT- 
MENT IS,  AND  IS  NOT  APPLicABLi:.  The  first  and  most  general 
limitation  is: 

A,    Tfie  sdpent  treatment  is  inapplimlde  t^  all  cases  in  which  the 
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urine  is  alkaline. — ^The  loss  of  the  aciil  reaction  of  the  nrine  in 
calculous  castes  ih  due  in  tlie  overvvliehiving  majority  of  cases,  to 
ammoniacal  decouipomtion  tVotu  vesica!  catarrh.  This  state  of 
the  urine  deteniiiues  the  precipitation  of  a  pliosphatic  crust  on 
the  surface  of  the  stone,  and  withdraws  it  completely  from  the 
influence  of  alkaline  soh^ents. 

15.  When  the  urine  is  acid^  the  case  may  be  regarded  as  primd 
facie  suitable  to  the  solvent  treatment  j  but  there  are  still 
nunierrms  limitations  which  reduce  the  cases  really  suitable 
witlnu  a  much  narrower  compass. 

fri.)  In  the  first  place,  all  those  ca^es  are  exdvded  in  which  it  is 
known  or  Hrongfy  suspected  that  the  sttme  is  comjmsed  of  oxalate  of 
limt:.  This  is  sometimes  ascertained  from  the  patient  having 
previouf»ly  voided  concretions  of  oxalate  of  lime  ;  sometimes  the 
character  of  the  urine  yields  indications  of  the  nature  of  the 
stone ;  if  it  dejiosit  on  cooling  an  abundant  sediment  of  octahe- 
dra,  or  dumb  bells,  the  strong  inference  is  that  the  stone  is  com- 
Eposed  wholly  or  in  part  of  oxalate  of  lime. 

I    [L)  Wben  the  examination  of  the  urine  and  the  previous  his- 
tory of  the  patient  give  no  indication  of  the  natftre  of  the  stone,  we 
^re  left  iu  doubt  (supposing  the  urine  to  be  acid)  whether  the 
ealcutus  is  composed  of  oxalate  of  lime  or  uric  acid,  or  of  alter- 
Dating  layers  of  these  two  substances.     There  are  uo  data  at 
tiaud  to  form  an  opinion  as  to  the  probabilities  here  involved, 
itterent  countries,  and  even   dittcrent  districts  of  the  same 
country,  show  considerable  diversities  in  the  relative  proportion 
f  uric  acid  and   mullierry   calculi.     Renal   calculi   also  ditier 
isentially  in  regard  to  this  point  from  vesical  calculi.     The 
Iformer  are  generally  composed  of  a  single  sabstance:    and  in 
bout  tive-sixtbs  of  the  cases  tliis  is  nrie  acid.     Tlie  latter,  if 
ey  have  scyourned  any  considerable  time  in  the  bladder^  are 
Tequently  composed  of  two  or  more  substances  arranged  in 
llernate  layers  (see  p.  293). 
In  cases  of  renal  calvuli  the  patient  should  evidently  have  the 
fit  of  the  doubt.     No  other  treatment  than  that  by  alkaline 
(Tents,  is  open  to  the  choice  of  the  practitioner;   and  if  the 
!a)euU  should  be  composed  of  oxalate  of  lime,  the  alkaline  treat- 
lent  will  not  aggravate,  if  it  do  not  ameliorate,  the  state  of  the 
tient* 
In  cases  of  vesical  ealeuli  the  question  stands  diflferently.     The 
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solvent  treatnient  comes  here  into  competition  with  tlie  raei^hani- 
cal  methods  of  lithotomy  and  lithotrity,  which  long  exi»erieiiw 
have  stamjictl  with  e access.  It  is  no  longer  a  question  of  the 
mere  pogsibility  of  removing  a  calenlus  by  means  of  solvents,  but 
of  doing  it  with  less  risk  than  hy  lithotomy  or  lithotrity. 

Flit  ore  exiierienee  can  alone  decide,  whether  it  is  better,  in 
cases  of  this  class  (where  the  nature  of  the  stone  is  quite  uncer- 
tain), to  consign  them  at  once  to  ttje  operating-table,  or  to  give 
a  preliminary  trial  to  the  solvent  treatment.  It  would  a[»|>ear 
from  the  ca^es  reiK>rted  in  the  preceding  pages,  that  patients 
wlio  have  undergone  such  a  trial  nmy  be  afterwards  transferred 
to  the  surgeon  with  undiminished  chances  of  a  successful  oper»- 
tion.  Probablv  the  most  advantacrenns  course  to  follow,  if  the 
etone  he  a  small  one,  would  be,  to  try  the  solvent  treatment  for 
a  limited  period — for  six  weeks  or  two  months — and  if  nnsue- 
cessfnl  at  the  end  of  tbat  time,  to  proceed  without  further  deUr 
to  0|jeration, 

(c»)  When  the  stone  is  knoten  to  be  a  large  one^  the  solvent  treat- 
ment should  not  be  attempted.  The  presence  of  a  large  stoot 
in  the  bladder  is  itself  a  perpetual  source  of  danger;  and  \\ii 
larger  the  stone,  the  greater  the  probability  that  it  contains 
one  or  more  layers  of  oxalate  of  lime,  which  will  resist  the  s^ol- 
veut.  The  length  of  time  which  a  stone  above  the  weight  of  an 
ounce  would  require  for  dissolution,  also  detracts  greatly  from 
the  advantages  of  the  solvent  treatment,  as  compared  with  tbe 
swifter,  though  less  safe,  method  of  lithotomy* 

(d.)  The  cases  of  vesical  calculi  tehick  are  especially  suitable  Jot 
the  solvent  treatment^  are  (hose  in  whivh  U  is  known  or  straggly  su»' 
pected  thai  the  concretion  consists  of  uric  and^  and  has  not  yti 
attaitied  iini/  great  size.  It  not  unfrequently  comes  to  piass  that 
an  individual  who  has  previously,  at  divers  tiines,  spontaneously 
voided  small  uric  acid  calculi,  becomes  afterwards  the  subject  of 
vesical  calculus.  If  such  a  case  come  under  treatment  soon  after 
the  first  appearance  of  symptoms  of  stone  in  the  bladder,  it  10 
one  peculiarly  promising  for  the  solvent  treatment.  The  stOD6 
is  sure  to  he  small,  and  it  is  almost  certain  to  be  wholly  com* 
posed  of  uric  acid.  A  dissolution  of  twenty  or  thirty  grains 
would  reduce  the  stoue  sufhciently  to  enable  it  to  traverse  the 
urethra.  A  more  rational,  safe,  and  certain  plan  of  treatment 
is  scarcely  conceivable  in  any  disease. 
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(e,)  It  18  probable  that  the  solvent  treatment,  judidously  car- 
ried out,  will  prove  a  useful  adJHnri  to  HUiofriUj.  Tt  is,  however, 
es&ential  to  its  eiriploymeiit  that  no  vesical  catarrh,  with  am- 
moniacal  deconiposititro  of  tlie  urine,  ensue  after  the  operation. 
If  the  urine  maintain  its  acidity  after  the  stone  is  crushed,  and 
if  the  fragments  discharged  prove  to  be  uric  acid,  then  the  sol- 
rent  treatment  might  be  exi_>ected  to  act  advantageously  by  ob- 
riatiug  the  inconvenience  and  danger  of  repeated  sittings. 

To  sum  up  in  the  ofhrmative:    the  solvent  treatment  is  only 
applicable  in  those  cases  of  vesical  calculi  in  which  ih'  urine  is 
^tc^d;  the  stone  not  large;   its  eompomtion  known  to  de  uric  adUl  or 
L  sir^mgly  suspectM  to  he  such. 

r        1<.  Rules  for  CARKViNd  oft  the  solvent  treatment. — The  ac- 
tion of  alkalized  urine  is  essentially  elow ;  quick  solution,  by  any 
tn  sinner  of  applying  it,  is  impossible.    To  make  up  for  this  defect, 
,it^   oi)eratiou  must  be  eoutinnons  and  iueessant.     To  rest  con 
jt^tit  with  alkalizing  the  urine  for  a  few  hours  each  dsiy,  is  not 
joiT  ly  to  reduce  the  solvent  eifeet  to  an  insignitieant  quantity,  but, 
»c>rTjetimes  at  least,  to  nullify  it  altogether.     I  have  known  urine 
kopt  continuously  atkaliue  by  acetate  of  potash  for  many  sue- 
c^«dive  days,  recover  its  acidity  and  dejwsit  uric  acid  within  a 
few  hours  of  the  latest  dose.     It  is  also  of  great  iuiijorfance  not 
^^ly  to  keep  the  urine  continuously  alkaline,  htft  to  kerp  il  ftU'tdine 
to  d  certain  degree.     The  experiments  described  at  p.  302  pr*ove 
that  solutions  with  an  alkalescence  below  three  grains  of  ear- 
»oi)ate  of  potash  to  the  pint,  have  scarcely  a  greater  eftect  on 
'ii'ie  acid  calculi  than  simple  water.     A  feebly  alkalized  urine 
Acts  60  slowly,  that  (in  cases  of  vesical  calculi)  the  delay  incurred 
Counterbalances  the  safety  of  the  treatment  as  compared  with 
'Mechanical  means,  and  robs  it  of  the  preference  whicli  it  might 
^tlierwise  deserve. 

To  secure  a  continuous  alkalescence,  the  dose  should  be  re- 
Plated  at  intervals  of  not  less  thau  three  hours,  and  it  should 
t»o  given  wdth  rigorous  regularity  during  the  waking  hours,  A 
doBe  should  he  taken  the  last  thing  before  retiring  to  rest,  and 
another  in  the  course  of  the  night.  Of  course  a  patient  should 
^lot  be  disturbed  from  sleep  in  order  to  take  a  dose  of  medicine; 
^^ut  patients  with  vesical  calculi  scarcely  ever  are  able  to  pass 
the  night  without  aw^akenSng  spontaneously  once  or  more  to 
€?mpty  the  bladder. 
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The  best  salts  for  administration  are  the  acetate  aiid  mink 
of  potash.  Of  the  tbrmcr,  the  dose  for  an  adalt  should  he  from 
40  to  tJO  grains  dissolved  in  ii  or  4  onnees  of  water;  for  childreti. 
the  dose  should  range  from  20  to  30  grains.  The  citrate  (anliy- 
drons)  has  nearly  the  same  alkalizing  power  as  the  acetate.  The 
citrate  of  potash  of  the  shops  is  of  uncertain  strength^  and  often 
exceedingly  impure.  The  hest  plan  is  to  prepare  the  solatiou 
directly  from  the  crystallized  bicarbonate  of  potash  and  erystal- 
lized  citric  acid.  The  hicarhonate,  when  saturated  with  citric 
acid,  forms  almost  exactly  its  own  weight  of  anhydrous  citrate; 
so  that  when  40  grains  of  bicarbonate  of  potash  are  saturared 
with  the  proper  quantity  of  citric  acid,  there  result  40  grains  of 
citrate  of  pota.^h. 

The  following  prescription  yields  a  solution  containing  om 
drachm  of  the  citrate  in  each  fluid  ounce: 

B-  PotfiAS.  bicarb. ,  3x11. 

Acid.  citnc.«  5V lit  gr,  xxiv. 
Aqui^»  nd  ^xiU 


The  dose  of  such  a  solution  for  an  adult,  is  6  or  8  fluid  dracliil 
mixed  with  S  or  4  ounces  of  water;  and  for  children^  3  tO 
fluid  drachms  diluted  in  the  same  pro  [portion. 

In  conducting  the  treatment,  it  is  essential  that  the  fresh 
voided  urine  should  be  frequently  examined.     If  at  any  time! 
shows  signs  of  animoniaeal  decomposition  the  treatment  6hotj[ 
be  suspended.     The  advent  of  this  state  is  indicated  by  the  ofl 
sive  animoniaeal  smell  of  the  urine  and  the  increase  of  pus  j 
flaky  matter  in  it.     As  long  as  the  urine  continues  sweet  wki 
voided^  no  fear  need  be  entertained  of  the  deposition  of  the  mil 
phosphates  on  the  surface  of  the  stone. 

10.  The  objections  urged  against  the  alkaline  treatment  ha^ 
been  chietiy  three : 

(a.)  It  has  been  alleged,  that  by  rendering  the  urine  alkalifl 
there  is  danger  of  the  precipitation  of  the  phosphates  on  I 
surface  of  the  stone.     The  facts  advanced  in  the  preceding  ] 
disfiose  of  this  ohjeetion  completely.     If  there  be  annnomn 
decomposition  of  the  urine,  the  phosphates  are  deposited  whedn^r 
alkaline  medicines  be  given  or  not,  and  tlie  concretion  goes  ^ 
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increasing;  but  if  the  urine  be  alkaline  solely  from  fixed  alkali, 
not  a  particle  of  phosjibatie  deposit  takes  place.* 

{k)  It  has  been  said  that  the  natural  reaction  of  the  urine  is 
acid;  and  therefore,  that  to  render  it  alkaline  is  to  introduce 
an  unnatural  state,  which  cannot  fail  to  act  deleteriously  on  the 
general  health*  In  a  state  of  lasting  the  natural  urine  is  douht- 
Ios9  always  acid;  but  the  researches  of  Dr.  Bence  Jones,  fully 
confinned  by  my  own  (see  p*  (J2),  show  that  the  urine  is  nor- 
nially  alkaline  (from  fixed  alkali)  for  several  hours  daily,  after 
meals,  in  nuiny,  if  not  all,  healthy  |K?rson8.  So  that  the  mainte- 
nance of  an  alkaline  reaction  of  the  urine  by  fixed  alkali  is  by 
no  means  so  unnatural  a  state  as  some  have  supposed. 

(r,)  Alkalitie  siil>stances,  it  is  urged,  impair  digestion.     This 

objeetion  was  valid  against  the  ruder  methods  of  alkalizing  the 

uriuo  formerly  employed.     But  the  acetates  and  citrates  have 

uosixch  eflect.    The  introduction  of  these  salts  (and  the  hicarbo- 

nate)  in  recent  times  for  the  treatment  of  articular  rheumatism, 

has  afforded  an  itnmense  field  for  watching  their  effects.    Indeed 

the    solvent  treatment  here  recotnniended  is  identical  wdth  the 

prevailing  mode  of  treating  rheumatism,  except  that  the  dose 

ia  administered  in  a  somewhat  more  dilute  form.     In  the  last 

fourteen  years  I  have  employed  tlie  bicarboaate,  the  acetate,  and 

the  citrate  of  potash,  l>oth  in  private  and  public  practice,  in 

doflee  of  four,  six,  and  eight  drachms  in  the  twenty-four  hours, 

in  a  very  large  number  of  cases.     The  majority  were  cases  of 

articular  rhenmatism ;    the  remainder  embraced  a  variety  of 

slighter  and  more  severe  disorders — skin  diseases,  emphysema, 

diabetes^  acute  B right's  disease,  &c.     The  urine  was  kept  eon- 

tinnoaaly  alkaline  for  jxiriods  varying  from  a  fortnight  to  three 

'<i<>ntlj6,  and  in  no  instance  were  deleterious  etfects  observed. 

*^' <ine  patient  with  pulmonary  emphysema,  the  urine  was  kept 

uninterruptedly  alkaline  for  fourteen  weeks,  with  marked  im- 

proveraent  of  the  general  hcahh  and  steady  increase  of  weight. 

In  short,  the  acetate  and  citrate  of  potash  have  api>eared  to  me 

ftbout  as  harmless  as  so  much  sugar. 

A.  want  of  knowledge  of  the  essentinl  ditterence  bctweou  urine  alkHlioe  from 
"**<1  nlkitU  urid  urine  Hlkiilino  from  ciirbonalo  of  ammotiiii,  runs,  Uke  a  thread 
<*f  cfr<»r,  through  the  elaborute  ftri^ument  of  Civinle,  in  his  Chapter  on  the  Di*- 
•^''ution  of  the  Stone.     S*^  clinp.  iv  of  hie  work,  Du  Trailement  M^ical  de  in 
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The  evidence  of  the  Rev.  W.  Vernon  Harcourt  on  this  point 
is  worth  quoting.  He  was  for  several  years  the  subject  of  stone 
in  the  bladder ;  but,  owing  to  his  great  age,  and  the  slight  in- 
convenience he  suftered,  operative  procedures  were  not  considered 
desirable.  On  the  suggestion  of  Mr.  Spencer  Wells  and  myself, 
he  resolved  to  try  the  alkaline  treatment,  more  with  the  purpose 
of  keeping  the  growth  of  the  stone  in  check,  than  with  the  hope 
of  removing  it  altogether.  Mr.  Harcourt  has  published  an 
interesting  account  of  his  case,  which  he  made  the  subject  of » 
chemical  study.  I  have  already  quoted  his  improved  method 
of  estimating  the  amount  of  uric  acid  in  the  urine  (see  p.  76). 
Speaking  of  the  effect  of  the  alkaline  treatment  on  himself,  he 
says: 

"  My  experience  of  the  effects  of  citrate  of  potash,  not  exceed- 
ing 300  grains  taken  in  24  hours,  and  producing  an  alkalinity 
equalizing  from  20  to  25  grains  of  carbonate  of  potash  (per  pint), 
continued  during  three  months,  has  convinced  me  that  no  sen- 
sible disadvantage  to  health  need  be  feared  from  such  a  course; 
and  this  is  the  experience,  of  a  man  eighty  years  of  age,  who 
has  been  for  some  years  an  invalid.  Neither  during  nor  since 
the  treatment  has  any  irritation  of  the  bladder  been  felt,  and 
the  urine  has  been  for  many  months  perfectly  clear ;  it  was 
never  ammoniacal  or  albuminous."* 


ON  THE  SOLVENT  TREATMENT  OF  URIC-ACID  CALCULI  BY  INJECTI0X8 
INTO   THE    BLADDER. 

It  has  been  conceived  that  considerable  advantages  would  be 
gained,  in  cases  of  vesical  calculi,  by  injecting  the  solvent 
directly  into  the  bladder,  in  a  continuous  stream,  by  means  of  a 
double-current  catheter.  The  advantages  chiefly  count<ed  on 
were:  the  use  of  stronger  solutions,  and  the  employment  of  a 
greater  mass  of  the  solvent.  In  the  case  of  uric-acid  ealcnli, 
numerous  experiments  undertaken  bj^  myself  show  clearly  that 
these  advantages  are  illusory. 

The  mode  of  proceeding  which  I  adopted,  was  to  place  a  sec- 
tion of  a  uric-acid  stone  in  a  10-ounce  vial,  and  to  pass  over  it 

1  Med.  Times  and  Gaz.,  1S69,  ii,  484. 
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t  blood  heat,  a  current  of  the  solvent  as  large  as  the  capacity 
f  the  urethm  oiight  be  supposed  to  permit,  Tlie  current  wa^ 
ept  up  for  two  or  three  hours  coiitiiiuouslj. 
From  expeririicnta  already  recorded  at  p.  802,  the  maximum 
nt  power  of  the  carbonated  alkalies  is  ascertained  to  lie  in 
ntioiis  containing  about  50  grains  to  the  pint.  A  solution 
f  cai^ljonair  of  potash  of  this  strength  was  passed  over  a  frag- 
eiit  of  uric  acid  weighing  i>l  grains,  at  the  rate  of  forty-two 
iata  j>er  hour,  for  a  i>eriod  of  three  hours.  The  result  was  a 
issolntion  at  the  rate  of  two  grains  per  hour,  Tliis  result, 
iisiguiticant  as  it  is,  could  probably  not  be  approached  in  tlie 
iving  bladder  on  account  of  the  mechanical  difficulties  to  be 
%'ercome. 

A  solution  of  carbonate  of  litkia^  containing  10  grains  to  the 
int,  with  an  hourly  tlow  of  BO  pinfs,  dissolved  less  than  one 
in  per  hour,    A  solutioti  of  the  same  salt  containing  20  grains 
to  the  pint,  w^ith  an  hourly  flow  of  26  pints,  dissolved  one  and 
quarter  grain  jier  hour. 

Solutions  of  the  following  sulistances  w^ere  also  tried  in  a 
gimilar  manner— namely,  Ixirax^  borax  with  liquor  scdtr^  double 
ioraU  of  potash  and  soda^  eommon  phosphate  of  soda^  fmsic  phos- 
phate *f  Mtdtt^  and  potash  soap:  but  their  solvent  ettects  did  not 
xeuch  beyonil  a  loss  of  weight  of  one  or  two  grains  in  the  bonn 
Lime-wattr  In  a  continuous  current,  at  the  rate  of  30  pints  per 
iinur,  dissolved  a  fragment  weighing  86  grains,  at  the  speed  of 
one  and  a  half  grain  per  honn 

Seeing  the  very  small  results  thus  obtained,  I  proceeded  to  try 
the  cttusUe  alkalies^  which  are  the  most  powerful  known  solvents 
of  uric  acid*  But  solutions,  such  as  could  be  borne  by  tlie  living 
Wadder,  oi  li<iuor  potasste  and  liquor  sodas  (60  and  120  minims 
to  the  pint),  did  not  dissolve  more  than  about  two  grains  per 
lour. 

The  general  conclusion  from  these  experiments^  is,  that  under 
4be  most  favorable  conditions,  and  with  the  most  ettective  sol- 
iTemts  capable  of  being  borne  by  the  living  bladder,  no  greater 
l^issolution  than  one  or  two  grains  per  hour  can  be  accomplislieJ 
In  the  case  of  uric-acid  calculi.    In  actual  practice  the  conditions 


I  The  expcritn**iiLs  here  referred  to  ore  more  fully  doBcribed  in  the  Riilbor's 
«per  in  the  McdicO'Chirurgicul  Tranjiiic lions  for  1865. 
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would  necessarily  he  much  less  favorable  than  in  an  experimeat 
performed  in  the  labnrittory.  A  little  consideration  is  suffScient 
to  show  that  these  results  hold  out  no  pros{>ect  of  any  useful 
practical  application, 

Solvent  Treatment  of  Cystine  Calccll — Cystine  is  fioloble 
both  in  the  carbonates  of  the  fixed  alkalies  and  in  the  mineral 
acidi*.  It  may  therefore  be  attacked,  when  existing  as  a  calculu« 
in  the  bladder,  either  by  alkalizing  the  urine  as  in  the  solvent 
treatment  of  uric  acid,  or  by  injecting  acid  solutions  into  tbe 
bladder. 

Two  experiments  were  performed  with  a  view  of  testing  the 
solubility  of  a  cystine  calcuhiB  in  a  sohition  of  carbonate  of  {K>tu<^h 
containing  40  grains  to  the  pint.  The  mean  result,  with  a  tlailv 
flow  of  three  and  six  pints,  showed  a  rate  of  dissolution  eJpml  to 
20  per  cent,  of  tlie  weight  of  the  stone  in  twenty-four  hoursv 
Cystine  may  tlieretbre  be  regarded  as  being  even  more  favor- 
able to  the  application  of  the  alkaline  solvent  treatment  tlian 
uric  acid. 

Solvent  Tkeatmext  of  Oxalate  of  Lime  Calccli. — In  the 
case  reported  at  p.  312,  alkalized  urine  flowed  over  the  surface 
of  a  mulberry  calculus  for  three  months  without  producing  the 
sliglitest  show  of  solution.  I  also  found  that  a  solution  of  cur- 
V)onate  of  potash  containing  40  grains  to  the  pint,  passe»l  over  a 
mulberry  calculus  at  the  rate  of  six  and  eight  pints  in  the  twenty- 
lour  hours,  had  not  the  slightest  solvent  etfect. 

Better  results,  it  was  conceived,  might  be  obtained  by  a  solu- 
tion of  dilute  nitric  acid  {which  is  the  best  solvent  of  oxalate  of 
lime),  employ eil  so  as  to  imitate  injections  into  the  bladder,  A 
solution  containing  120  minims  of  the  concentrated  acid  to  the 
pint,  was  passed  over  a  mulberry  calculus  weighing  53  graio«, 
at  the  rate  of  24  pints  per  hour:  and  yet  only  half  a  grain  w«8 
dissolved  in  an  hour.  We  may  conclude,  from  these  exf>eriments, 
that  oxalate  of  lime  calculi  are  unassailalile  liy  solvents  applied 
in  any  known  method. 

Solvent  Treatment  of  Phosphatic  Calculi.— Phosphatic 
calculi  were  found  quite  unimpressible,  as  might  have  beeu  ex- 
peeted,  to  solutions  of  carbonate  of  potash.  Far  more  promid- 
ing  results  were  obtained  by  dilute  nitric  acid^  used  so  as  to 
imitate  injections  into  the  bladder*  A  solution  containing  HO 
minims  of  the  commercial  acid  to  the  pint,  was  passed  at  blood- 
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heat  over  a  phosphatic  stone  weighing  153  grains,  at  the  rate  of 
86  pints  per  hour.  The  loss  of  weight  which  followed  amounted 
to  21  grains  per  hour.  A  modification  of  this  proceeding  was 
successfully  employed,  as  is  well  known,  by  Sir  B.  Brodie  in 
actual  practice.  My  colleague,  Mr.  Southam,  has  also  tried  the 
same  method,  and  with  the  best  results.  A  stone  had  been 
repeatedly  crushed  with  the  lithotrite;  but  fresh  phosphatic 
concretions  formed  in  the  bladder  as  fast  as  the  old  ones  were 
broken  up ;  and  it  was  found  impossible  to  completely  clear  the 
bladder.  In  this  difficulty  an  injection,  containing  two  drachms 
of  dilute  nitric  acid  to  a  pint  of  water,  was  practiced  every  day 
or  every  second  day.  In  the  course  of  a  short  time  the  old  frag- 
ments were  completely  dissolved,  and  the  formation  of  new  ones 
prevented.  This  method  is  evidently  capable  of  wider  applica- 
tion than  is  now  made  of  it  by  surgeons. 
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Bird— Urinary  Deposits,  5tb  ed.,  p.  416. 

Bence  Jone8— Phil.  Trans.,  1850;   and  Med.-Chlr.  Trans.,  vols,  xziiii  an 

xxxvi. 
Beale — Urine  and  Urinary  Deposits,  8d  ed.,  p.  299. 
Waters— Med.-Chir.  Trans.,  vol.  xlv,  p.  209. 
Carter — Med.-Chir.  Trans.,  vol.  xlv,  p.  189. 
Priestley — Edin.  Med.  Journ.,  1866,  p.  945. 
BoucHARDAT — Annuaire  do  Th^rapeutique,  1862,  p.  200. 
Pear8E — Med.-Chir.  Trans.,  vol.  xxxiv,*p.  127. 
AcKERMANN— Deutsche  Klinik,  1868,  Nos.  23  and  24. 
Isaacs — American  Journ.  of  Med.  Sci.,  April,  1860. 
Elliotson— Med.  Times  and  Giiz  ,  Sept.  19,  1857. 
DuTT— Lancet,  1862,  vol.  ii,  p.  87. 
Begbie— Ed.  Med.  Journ.,  Aug.,  1862. 
EoQEL— Inaug.  Diss.,  Tubingen,  1869. 


The  disorder  named  by  Prout  chylous  urine,  is  mainly  ^^  * 
disease  of  tropical  climates.  It  prevails  endemically  iu  th^  -^ 
Mauritius,  Isle  of  Bourbon,  West  Indes,  the  Brazils,  and  India-^*^* 
The  majority  of  the  cases  met  with  among  Europeans  are  fouiH-'" 
among  sailors,  merchants,  colonists,  and  others  who  have  paaae*^*^ 
a  portion  of  their  lives  in  one  of  the  above-named  countries"** 
The  following  account  of  the  complaint  is  drawn  up  from  a-— "|* 
analysis  of  thirty  cases,  the  sources  of  most  of  which  are  in^^-^' 
cated  at  the  head  of  the  chapter. 

In  this  disorder  the  urine  is  usually  white  and  opaque,  Ix"'^'^ 
milk;  sometimes  it  has  a  faint  rose  tint,  from  a  slight  adnci^  ^' 
ture  of  blood ;  and  sometimes  it  is  mixed  with  blood  in  clots-' 

On  standing  awhile,  it  sets  spontaneously  into  a  trembLi-  "*^^ 
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coagulum,  which  alter  a  time  lerlissolves,  and  breaks  up  into 
flaky  clots.      Not  uitfreqiieiitlj  this  coagulation    takes  place 
Within  the  bladder,  and  occasions  seriouB  pain  and  diflieulty  in 
micturition.     The  milky  appearance  of  chylous  urine  is  due  to 
the    presence  of  a  finely-divided  fatty  or  oily  matter.     This  is 
thrown  up  as  a  creamy  layer  after  the  urine  has  stood  some 
liout-s.     When  chylous  urine  is  a,tritate<.l  witli  ether,  the  fat  is 
dissolved,  and  the  secretion  assumes  the  transparency  and  color 
t*   lieidthy  urine.     The  ethereal  extract  yields,  on  evaporatiOTU 
quantity  of  yellowish,  solid,  or  oily  uncrystallixable  fat,  rc- 
iiibling  that  which  is  found  in  the  blood.     Chylous  urine  is 
XI  variably  coagulated  by  heat  and  nitric  acid.'     These  united 
rea.otions   indicate   the  presence  of  fibrin,  fat,  and   albumen, 
^^eine,  though  spe<*)ally  looked   lor  by  many  observers,  has 
never  been  authentically  ibund  in  chylous  urine ;  nor  has  sugar 
ever  heen  foutid  therein.     The  ordinary  ingredients  of  healthy 
urine  are  present  in  their  usual  proportion,  unless  there  be  some 
BU[»eradded  disease.     The  specitic  gravity  is  generally  below  the 
a^vera;.ce.      When   examined  microscopically,   chylous  nriue  is 
vband  to  contain  a  varialile  number  of  g  anular  nucleated  cor- 
puscles, tike  those  of  nmcus  or  chyle;  and  generally,  hut  not 
ftUvays,  red  blood-disks.     The  fatty  matter  ahiiost  invanahly 
<x^curs  in  the  form  of  excessively  minute  granules  (resembling 
^**€  Inoleeular  base  of  the  ehyle\  which  are  not  resolvable  into 
■Risible  globules  under  the  highest  powers  of  tlio  microscope. 
^'oasionaliy,  however,  visible  fut*glohules  are  found,  as  in  the 
case  recordeJ  by  Dr.  Waters,      t'asts  of  the  ni*iniferous  tubes 
have  never  been  found,  tliouudi  specially  searclied  for  by  Benee 
**oiit*g,  Waters,  Isaacs,  liegbie,  and  myself. 

*   BmniweU's  case  (Edin.  Me<l.  Journ  ,  1858,  p.  714)  is  excluded  from  eonaid- 

*^i»lu.iD,     It  dillVrs  so  i^rciitly  i'nnn  nil  the  oth«?r  recorded  cii«i*s^  tlirtt  it  must  be 

f^ljurded  wA  l»GlnU|riiiir  to  rt  drllVTLint  Bcribs,  or  as  »  fiiso  uf  imposition.     In  this 

^*<o  the  urine  did  fjf^if  cotii^LilHte  Fp^mUineonsly  ;  it  did  twt  jirtfipiuite  witli  lient 

■**d  tiiirlc  acid;  the  iHtty  m«tter  sppumted  Hhiiost  completely  on  simple  ^tiind- 

^^K\  it  eantfiined  vudhU  fMt-globules  ^^^^^  of  an  inch  in  dinmetor^  nnd  the  fiit 

•■^trucied  by  eiber  cryBiallized  like*  inur^nrio  acid  ;  the  pHtient  btid  nm^er  been 

**^l  ufScotlnnd.     Iti  the  wnnt  of  contruliition  with  heat  und  nitric  iidd  thif.  ciise 

•tundnpiite  tilone;  in  thti  other  circumiitiince^,  if  not  nUogelher  iilon*:*,  it  stands 

^n  «  highly  exceptiouHl   position.     Dr,  Bttrry's  cftse  (BeAle'ii  ArcbiveSt  lH<ilj  p. 

''5f  i*  aUo  Ffjei'tfd  on  nccnimt  of  the  doubtful  wiiy  in  which  it  is  report*?d.     In 

thy  i^cond   edition  of  Dr.  Bcale's  work  on  urine  iiiid  urinary  depo»it«  (18ti4), 

^frfi  case  is  not  uUudcd  to. 
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Sometimes  the  urine  is  not  chylous,  but  lymphous :  that  is,  it 
contains  albumen,  and  coagulates  spontaneously,  but  the  fat  is 
absent,  together  with  the  opaque  milky  appearance  which  de- 
pends thereon.  The  coagulum  in  lymphous  urine  resemblee 
calf  8  foot  or  currant  jelly.^ 

In  this  curious  disorder,  the  urine  resembles  in  every  par- 
ticular a  mixture  of  ordinary  urine  with  variable  quantities  of 
chyle  or  lymph  :  and  a  strong  probability  exists,  as  will  be  pres- 
ently seen,  that  chylous  and  lymphous  urines  are,  in  fact,  such 
mixtures. 

The  unnatural  ingredients — albumen,  fat,  and  fibrin — vary 
considerably  in  their  relative  proportions.  The  following  taWe 
presents  an  abstract  of  nine  analyses  of  chylous  urine  by  different 
authors : 
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1  Mr.  Stocks,  of  Sal  ford,  sent  to  me,  November  18,  1864,  a  man  named  'Wil- 
liams, aged  twenty-seven,  who  had  never  resided  out  of  England.     In  1862  this 
man  was  the  subject  of  lymphous  urine  for  about  a  month.     He  was  at  that  tioe 
suffering  from  an  extensively  distributed,  and  severe,  cutaneous  ^seaseofto   m 
eczematous  character.    Mr.  Stocks  gives  the  following  description  of  the  urinirr^ 
symptoms.    *^  There  was  great  pain  over  the  kidneys,  in  the  perineum,  and  •booV^.i 
the  anus^efecation  aggravating  the  latter  much.     No  tenderness  existed  in  tb»-  m 
prostate.     There  was  stillicidium  urinfe,  and  frequent,  painful,  straining  mieUi^L^ 
rition — half  an  ounce  of  urine  passing  at  once.     Masses  resembling  piecei '^'"^ 
tripe,  about  the  thickness  of  a  lead-pencil,  were  pulled  out  of  the  urethra  two^ 
three  times  a  day  for  about  a  week.     The  urine  itself  was  clear,  highly  albuflC^Bi 
nous,  and,  when  allowed  to  stand,  coagulated  spontaneously  into  yellow  ira^P" 
parent  masses,  floating  in  the  fluid  part  of  the  urine,  exactly  like  half-mel'        ■ 
calPs-foot  jelly.    These  masses  again  became  fluid  in  about  twenty-four  1 
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The  trourse  of  the  disorder  is  marked  by  an  irregularity  and 
eapricioueness  whirb  liaffles  explanation.     Tlie  invasion  is  sonie- 
tiiiies  gradual;    but  uinre  commonly  it  breaks  out   suddenly 
viitbout  previous  warning  or  known  cause.     In  other  eases  it 
eouies  on  apparently  after  a  fall  or  sboek,'  or  in  coosequence  of 
liard  mental  or  l>odily  work.     In  a  ease  seen  by  me  the  disease 
eame  on  after  parturition.     Its  further  progresj?  is  essentially 
intermittent  ;    but    it    rarely    bapf>ens   that   the   intermissions 
follow  any  reguhir  rule.     An  attack  may  last  a  few  days,  a  few 
months,  or  many  years.     The  intervals  between  the  attacks 
vary  similarly  ;  the  disorder  may  go  on  intermittiugly  for  two, 
three,  or  more  years,  then  eease  for  ten  or  more  years,  and  lie 
again  rene^ved.     The  suspensions   ami   renewals  are  generally 
quite  abrupt,  sometimes  more  gradual.     During  the  remissions 
the    urine  returns  to  a  pert'eetly  normal  state.     I^ometimes  the 
attiieks  observe  a  certain  periodicity.     In  one  ease  it  is  related 
that  the  urine  always  became  chylous  for  eight  days  previous 
to  menstruation;  in  another,  ihe  recurrence  almost  always  pre- 
ceded or  accompanied  attacks  of  epilepsy  or  erysipelas.     In  Mr, 
I^eai-se's  ease,  tbe  urine  became  cliylons  wiien  tlie  patieiit  was 
BUirkling  her  children,  and  ceased  to  be  so  shortly  after  weaning 
^nern.     It  has  been  observed  in  several   instances  tbat  an  inter- 
^Urr^*iit  disorder,  such  as  a  tit  of  the  gout,  hepatitis,  carbuncle, 
^i^Hamniation  of  tbe  lungs,  severe  pytalism,has  temporarily  sus- 
T^nded  the  chylous  condition  of  the  urine.     In  other  instances 
^^  dates  its  origin  or  renewal  from  some  such  attack. 

There  are  also  dinrmil  irregularities  in  regard  to  meals,  exer- 
^iBe^and  rest,  which  are  inexplicably  contradictory.  As  a  rule, 
'^t  and  fasting  dinnnisb  or  suspend  the  milkiness  of  the  urine. 
^^^  Rome  cases  the  urine  is  chylous  thj'ougbout  tbe  twenty  four 
^t>Urs:  in  others  it  is  natural  or  lyuipbous  on  rising  in  tbe 
^loruing,  and  chylous  during  tbe  remainder  of  the  day,  esfieci- 


^*»vjr,g  cobwebby  fibres  flouting  in  the  iirinft,"  Wh*>n  this  man  was  seon  by 
"^i*  he  hud  lost  lh«  cutnneous  eruption,  unJ  whs  ftbla  to  follow  his  (^mj;loym^iU 
of  Wiirvhouseniun.  MictnrUion  vvrs  still  iimtuly  frequent ;  but  Ukj  urine  was 
frc^  frdfii  in»nn  nnd  nHmmen.  The  only  unTiiiUinil  object*  found  KfliT  »  cnroful 
uicroBcopicul  t*xaniiruitlon  were  a  few  blood*  and  j>ui=-C'orpiii?i."k«.  Wtu<  thh  ciise 
•ncxMtnpte  ot  tivz**mn  invadirij^  llit*  imioous  nienibrnne  of  tb«  bln^dor? 

^  In  Kj;g<*r'i  CII9C  tlic  patii'Ht  nUribuli'd  b*:?r  dii4*»rder  to  the  mentiil  imd  bodily 
fli'xk  ^u^uinod  In  u  fearful  railway  collisioiii  dx  months  before  the  urino  tiri^t 
bec«me  cbylous. 
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ally  after  dinner;  in  Mr,  Ciibift's  case  (cited  by  Beale^  the  urine 
was  never  chyloii?*  during  the  day,  but  only  on  rising  in  ih 
morniog.  In  Aekormainrs  ease  the  urine  became  perfectly 
natural  when  the  patient  lay  on  bii^  right  aide,  and  immediately 
resumed  its  chylous  character  when  he  stood  tip,  Dr  Bence 
Jones  found,  in  a  ease  observed  by  him,  that  meals  and  exercise 
had  a  marked  intlnence  oii  the  state  of  the  urine.  8bortlj 
after  a  meal  the  urine  became  chylous;  if  the  patient  fasted 
and  took  exercise,  tlie  urine  was  lymphons:  if  he  fasted  and 
remained  perfectly  tranquil,  it  became  natural.  In  Mr*  Dutt'a 
case  the  urine  voided  during  tlie  day  was  clear  and  free  from 
chyle,  while  that  voided  during  the  night  and  in  the  morning 
was  deeply  loaded  witli  it. 

Tllustrattvk  Cases. — Tlie  following  abstracts  of  cases  will 
convey  an  idea  of  the  character  of  the  urine  and  the  capriuioos 
course  of  the  disorder: 

Cask  L — A  woman,  a*t.  35,  was  admitted  into  the  Manchej^ter  lu- 
finnary  in  tht'  spring  of  ISHH,  siitferiug  from  chylous  urine.  She  was 
bom  in  this  ncigliborhuod,  antl  hnd  never  lived  out  of  the  county. 
Seven'  nionths  ago  she  was  txnifinetl,  and  ever  since  the  nriiie  tiiLd 
been  niilky.  Her  general  health  on  admission  was  good.  The  nriiie 
TMiH  more  or  less  milky  tliroughont  tlie  twenty-fonr  liours — sometime* 
it  resembled  Uiin  skimmed  raiik,  and  sometimes  it  had  the  ap^M^af- 
ance  of  rich  new  milk.  It  generally  coagulated  spontaneously  on 
standing  II  few  hours  into  a  treniuluns  jelly,  resembling  ill-niAde 
blaue-nuLuge.  At  other  times  no  spontaneous  coiignlatiou  took  place, 
the  milky  tlnid  maintaining  its  ditliuence  unehanged  for  two  dft)^ 
It  did  liot  throw  up  as  a  rule,  any  creamy  layer  on  stand ing«  Its  s[». 
gr.  varied  from  1012  to  1018.  Wheu  fresh  it  was  quite  odorless. 
Under  the  mieioseope  no  visible  oil-globules  were  seen,  but  myriada 
of  minnte  molecules.  In  additiou  to  tlie  moleenles,  a  numlter  of 
cells  were  seen  exactly  resembling  chyle-eorpnseles,  and  a  few  scat- 
tered red  blood-disks.  Crystals  of  triple  pbosi)hate  a[}peared  in  a 
few  hours,  Jt  coagulate<i  freely  both  with  boiling  antl  with  nitric 
acidi  hut  acetic  aeid  i>rodneed  not  the  slightest  change  in  it.  Wheu 
tlie  urine  was  shaken  up  with  an  equal  vulume  of  anhydrous  ether, 
the  milky  apjiearanee  was  lost,  l»nt  it  did  not  beeome  qrnte  trans* 
jmrent ;  it  changed  to  a  yellowish-brown,  with  some  degree  of  l^^  • 
bidity,  and  a  tier  a  few  Innirs  a  nmderate  deposit  of  chykNCorpusdes 
subsided.  The  milliy  ap|jearance  was  not  removed  by  tiltering 
through  jiaper.  No  casts  of  tubes  could  be  delected  aJ\er  a  loug 
search.  Various  remedies  were  tried  by  Dr.  Morgan — under  whose 
care  the  patient  was^but  without  success.  The  patient  left  the  la- 
Iirmary,  and  has  been  since  lost  sight  of. 

Case  II. — A  married  woman,  aged  thirty,  bad  been  passing  chylong 
urine  about  a  year.     Three  specimens  of  her  urine  were  submitted  to 
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Dr.  Prout  for  exarninatioD,  namely,  one  voided  in  the  morning; 
anotber  a  little  aftt»r  breaklhst ;  and  a  tliird  in  the  evening. 

The  first  sj>ecinien,  voided  in  tlie  morning,  consisted  of  a  solid 
jelly-like  mass  or  coagulnni  of  a  i^ale  amber  color.  This  coagnlnm 
was  of  an  extremely  delicate  texture,  and*  on  Iieing  submitted  to  a 
gentle  pressnre,  or  even  allowed  to  draiti,  jiarted  with  a  large  (>ropor- 
tion  of  a  serous  tin  id  of  tlie  color  above  men  tinned,  an^i  at  tlie  same 
lime  became  exceedingly  reduced  in  imlk^  and  m^siuned  the  ap|>ear- 
a«ce  of  a  red  tleshydooking  mass  of  a  fibrous  texture,  wbich  on  exami- 
tiation  was  found  to  have  all  the  lU'operltes  of  the  lilnin  of  the  i)h>od, 
mixed  with  a  few  red  particles  of  the  same  fluid.  The  specific  ^iravity 
of  the  serous  portion  was  1019.  its  smell  was  very  faintly  nrinous ; 
reaction  neutral;  it  contained  a  large  quantity  of  albumen. 

The  second  specimen,  voided  after  breakfast,  resembled  the  first  in 
its  general  character^  but  dilfered  from  it  in  some  minor  particulars. 
Thus,  the  serum  was  more  of  a  whey  color;  the  fibrous  eoagulum  was 
less,  but  more  compact  and  firni,  and  held  entangled  in  its  texture  a 
large  pro{»ortion  of  the  red  tmrticles  of  the  blood.  The  siiecific  gravity 
of  the  serum  was  only  1012,  and  it  contained  a  consklerable  propor- 
tion of  alluimen. 

The  third  Kpeeimen,  voided  in  t!ie  evening,  after  an  early  dinner 
taken  about  noon,  so  closely  resembled  chyle  in  all  respects,  that  Dr. 
P.  was  dotibtt^d,  if  it  liad  been  brought  to  him  as  a  specimen  of  that 
fluid,  whether  be  should  have  discovered  the  im[>osiiiou.  It  consisted 
ctf  a  solid  coagcihim  of  a  white  color,  and  assirmi ng  the  shape  of  the 
vessel,  like  blauc-mauge.  On  lieing  submitted  to  a  gentle  pressure 
and  permitted  to  drain,  the  residual  solid  portion  was,  like  that  of 
the  others,  small  in  cjnantity,  but  whiter  than  the  eoagula  of  the  other 
specimens.  It  was,  Iiowever,  intermixed  with  strings  of  a  firmer  con- 
sistence and  of  a  red  color.  The  serous  i>ortion  was  white  and  opaque 
like  milk,  and,  on  being  heated  and  allowed  to  stand  at  rest  for  some 
time,  threw  u[)  a  .substance  on  its  surface  resembling  cream,  and 
which,  like  cream,  contained  a  considerable  jjroportion  of  oily  ];rin- 
ciple.  Its  specific  gravity  was  1011,  and  its  smell  was  not  urinous 
until  it  ha<l  been  concentrated  by  evaporation  ;  it  was  not  coagnlable 
by  heat,  though  it  contaiiietl  abunilance  of  albumen. 

Dr.  Front  had  an  opportnnity  of  examining  this  woman*s  urine  after 
fasting  twenty-fbnr  hours.  The  coagnlum  was  now  much  smaller  in 
bulk,  and  seemed  to  contaiu  more  red  particles.  The  serous  portion 
was  nearly  transparent,  and  possessed  in  a  considerable  degree  tlie 
color  and  other  sensible  properties  of  urine.  It  contained  albumen 
and  abundance  of  urea. 

This  jvoman  died  emaciated,  af\er  sntTering  from  tlie  disease  twenty 
years.     (Prout  on  Stomach  and  lleual  IHseases,  5th  edit.*  p.  117.) 

Case  III.— The  patient  was  a  sailor,  a  native  of  Bermuda,  treated 
b}^  Dr,  Waters  in  tlie  Liverpool  Northern  Hosjiital  The  characters 
of  the  urine  are  thus  described.  When  first  passed,  it  is  while,  with 
rather  a  pink  tijige.  It  resembles  new  milk  in  appearance  and  some- 
what in  smell.  It  is  perfectly  free  from  urinous  odor.  A  tier  it  has 
been  passed  for  a  short  time  it  coagulates  into  a  tremulous  mass 

Lctly  i^esembling  blane-mange-     The  eoagulum  sooner  or  later  dis- 
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appears^  eiitirel}*  or  iu  part,  leaving  the  urine  altogether  fluid  or  f»arilr 
clotted.  Attei*  the  iirtne  has  been  standing  some  hours,  a  di^liitcl 
deposit  of  florid  blood  is  fouod  at  the  bottom  of  the  vessel,  aiul  the 
mass  of  Hiiid  above  assumes  a  perfectly  white  eolor^  showing  tlml  the 
pink  appearance  of  the  urine  when  first  passed  was  due  to  the  a<hiitx- 
ture  of  lilooil.  Tiiere  is  in  addition  to  the  blood-<lej)osil,  a  depos^itaf 
a  soniewliat  slimy  character,  having  all  the  appearance  of  a  mixture 
of  |His  and  mneiis.  After  standing  some  honrs,  a  distinct  thin  law 
of  white  fluid,  exactly  resembling  crenni,  generally  forms  on  t be  sur- 
face of  the  nrine,  the  layer  being  thicker  in  sonic  s^pecimens  than  in 
others.  The  nrine  remains  free  from  odor  for  some  time,  but  at  the 
end  of  three  or  four  days  it  has  a  slightly  urinous  smelL 

When  lirst  passed  the  urine  is  sligtitly  acid  or  neutral,  and  sooft 
becomes  alkaline.  Heat  causes  a  pieci[)itale  of  ver}'  fine  particlci. 
Nitric  acid  also  produces  a  slight  precipitate,  Init  heat  and  nitric  acid 
together  cause  a  copious  deposit.  When  boiled  with  liquor  potass* 
and  sulphate  of  copper,  there  is  no  reduction  of  the  copper  to  tl»e 
state  of  suboxide.  If  the  nrine  be  agitated  in  a  test-tube  with  »b 
eqna!  part  of  sulphuric  ether  and  left  to  stand,  a  thin  la^^er  of  fatty  (■ ) 
matter  is  deposited  on  the  surface  of  the  urine  and  below  the  etlier. 
The  urine  then  becomes  quite  clear,  and  if  removed  by  means  of « 
syphon  jind  Ixiiled  with  nitric  acid  a  copious  dejmsit  takes  place. 

When  examined  under  the  microscojie  the  uriue  is  found  to  con- 
tain Itlood,  piLs,  and  mucns-eori>nst'les,  with  a  large  nnmber  of  small 
fat  globules.  Many  of  these  lust  are  very  minnte,  whilst  others  are 
larger.  Xo  easts  of  the  nriniterous  tubes,  nor  any  other  abnormal 
matters  than  tho^e  already  mentioned,  were  found  in  the  deposit 
The  thin  liiyer  of  cream-like  Hind  before  alluded  to  consists  entirely 
of  oil-globules,     (I>n  Waters,  Med.-Chir.  Trans.,  vol.  xiv,  p.  21 L) 

Contrastiiig  witli  this  description  in  the  occasional  absence  of 
Bpontaiieous  coi^gtilation  and  of  visible  fat-globules,  is  the  follow- 
ing account  by  lb'.  Bealc: 

Cask  IV.^ — T!ie  specimen  of  nrine  w*as  passed  in  the  morning.  It 
was  perfectly  thiid,  withont  any  tendency  to  H[>ontaueous  coagulation, 
and  had  all  the  appearance  of  frcKh  milk.  It  had  neither  a  uriuods 
smell  nor  taste.  Fpou  the  addition  of  an  equal  volume  of  ether,  il 
became  [Perfectly  clean 

Under  the  microscope  the  slight  deposit  which  formed  after  standing 
some  time,  was  tbund  to  consist  of  a  small  qnantity  of  vesical  ej>itheliu!n« 
and  8t)me  small  slightly  j^rannlar  circular  cells  resembling  chyle  or 
lymph-eorpnsclcs.  No  oil-glol>nles  could  be  detected  on  the  surface  of 
the  urine  or  an>ongst  the  deposit,  and  the  fatty  matter,  which  was 
equally  diffused  throughout,  was  iu  a  molecnlar  or  granular  fono* 
By  examining  the  urine  with  the  highest  powers,  only  very  minutf 
granules  conld  he  detected*  These  exhibited  molecular  inovementSi 
In  this  case  the  urine  was  not,  liowever,  always  nncoagulable,  occa- 
sionally it  coagidated  even  wittiiu  the  bladder.  Tliis  case  is  excejn 
tional  in  the  circumstance  that  the  urine  was  never  chylous,  ea^cept 
on  rising  in  the  morning.     During  the  rest  of  the  day  it  was  always 
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perfectly  natiiraU  The  patient  was  a  native  of  Norfolk,  and  tloes  not 
appear  ever  to  liave  been  out  of  England.  (Beale,  Urine  and  Uri- 
nary Deposits,  3d  ed.,  p.  300/) 

Case  Y. — ^A  clergyman,  aged  forty,  born  in  Bernrjnda,  consulted 
Dr.  Benee  Jones  in  1852.  Ten  years  before,  the  nrine  became  milky, 
and  continned  so  for  eight  weeks;  it  then  returned  to  its  natnral 
state  witbont  treatment.  Five  years  after,  the  complaint  returned. 
The  patient  passed  clots  and  seuii-solid  masses  with  some  dJiliciilty. 
This  second  attack  lasted  two  or  three  months,  and  then  the  nrine 
became  perfectly  natnral,  and  continned  so  Ihr  the  succeeding  fonr 
years.  At  the  end  of  this  |>eriod  the  disease  returned,  and  hud  ec»n- 
linned  ever  since,  with  the  exee[»tion  of  an  interval  of  three  weeka. 
When  tlie  patient  cume  under  the  care  of  Dr.  B.  Jones,  in  186*2,  the 
urine  was  milky,  but  it  cleared  with  ether;  it  eontainerl  much  albu- 
inen  and  some  blood-corpuscles,  but  no  casts  of  tubes;  its  reaction 
wa«  acid,  &pecific  gravity  1025*  The  patient  stated  that  bodily  or 
rnental  exertion  (such  as  preaching  on  Sunday)  produicd  the  most 
intense  milkiness  of  the  urine.  Usually  the  urine  was  milky  on  going 
to  bed;  it  was  clear  in  the  morning,  nntil  an  hour  after  breakfast; 
the  w^hiteness  then  increased  accordiug  to  the  degree  of  exercise 
taken.  lie  dined  at  one,  and  thcu,  witli  rest,  the  nrine  became  clear, 
and  continned  so  nntil  he  took  bis  after  noon  walk,  when  the  white- 
ness returned-  He  had  tried  ail  sorts  of  tonics,  huchu,  and  iron,  and 
had  taken  gallic  acid  on  this  ami  the  previons  occa>iioii8  without  ad- 
vantage. (Bence  tfones,  Med*-Chir,  Trans.,  vol.  xxxvi,  p.  f)l.) 

Cask  VI — A  lady,  aged  sixty-four,  born  in  India,  wbere  she  had 
i^i<led  for  some  years,  came  under  the  care  of  Dr.  Hlliotson.  The 
nrine  became  for  the  fust  time  milky  nine  yt^ars  after  her  return  to 
England*  It  continued  milky  iu  spile  of  variuus  remedies,  for  about 
a  3'ear,  when  it  suddenly  resumed  its  natural  ai)|>cai'ance  ou  the  third 
morning  after  she  bad  commenced  to  take  a  daily  bath  iu  the  sea. 
The  nrine  then  remained  clear  fortlnrteen  years  (eighteen  months  of 
which  were  passed  in  India).  At  the  end  of  this  period  she  had  a 
severe  in  Ham  mat  ion  of  the  lungs,  r(u*  which  she  was  bled,  aufl  took 
calomel.  In  a  mouth  after  this  attack  the  nrine  again  became  chylous, 
and  continued  so  for  tw^o  years.  At  this  time  she  sulfered  from  a 
severe  mental  shock,  and  for  the  space  of  one  month  the  milkiness  of 
the  urine  was  suspended;  it  then  returned  with  as  much  iuteusity  as 
ever.  From  this  date  the  nrine  continued  milky  witlumt  one  day^a 
xutermission  for  eleven  years.  The  milkiness  was  theu  once  more 
suspended  for  six  weeks  in  consequence  <if  a  carl)nncle  ;  thcu  it  weuton 
again  for  two  years,  wheu  she  hail  a  second  attack  of  intlnuimalion  of 
the  lungs,  which  lai<l  her  up  for  six  moutlis.  During  thts  illucss  the 
chylous  state  of  the  uriue  was  again  sus[ieuded ;  but  has  since  re- 
turned, and  still  coutinnes  (1857  i.  The  paticjit  is  a  very  stout  per* 
ffcOQ,  and  very  nervous.  All  remedies  have  been  unavaiHug,  The 
disease  ha^s  continued,  with  intcrmissious,  for  eight*and-twenty  years. 
(EUiotson,  Med,  Times  and  Gaz,,  1857,  ii*  2«7.) 

Case  YIL — An  English  gentleman,  aged  forty,  a,  teacher  of  Ian- 
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guages,  settled  in  Rostock  (Germany),  came  under  the  notice  of  Dr- 

Ackernmnn*  \n  liis  yonth,  Ihis  «;entleman  bad  travelled  for  tiro 
years  in  the  Brazils  ami  Hiietios  Ay  res.  Wliile  in  South  Atnencahe 
siifTcred  IVom  a  slight  bydmctde,*  wlucli  disappeared  on  his  retum  to 
Europe, 

He  had  been  settled  in  Rostock  for  eleven  years,  and  was  strong 
and  very  liealtliy.  Midstnnnier,  1858,  he  took  the  measles,  which 
left  behind  a  slight  bronchial  catarrh.  This  catarrh  lingered  on  till 
February,  lisijl};  wlien  one  day  he  observed  his  urine  to  be  milky.  A 
few  hours  before  this  occurrence  lie  felt  out  of  sorts  and  shivered* 
but  next  morning  he  was  well  again.  The  yrine,  however,  conti rated 
milky,  and  live  weeks  after,  leeches  were  applied  to  the  left  luiu  on 
account  of  a  tenderness  which  existed  in  that  region.  Piiriug  their 
a|>[iliration  the  pntient  lay  on  his  right  side  for  two  hour.**,  and  im- 
meiliatel}'  on  rising  he  made  water,  which,  much  to  his  own  ami  hk 
physician's  astonisliment,  was  peifectly  normal,  clear,  and  of  a  deep 
yellow  enlfjr,  Nevertln^less,  at  Uie  next  micturition,  the  urine  irw 
found  milky  agniti.  A  few  dnys  afler,  the  patient  repealed  the  ex- 
periment; In^  emptied  the  bladder,  and  lay  tor  an  hour  on  his  right 
side,  and  agiiin  the  urine  a|ipeared  clear,  and  contained  only  traces 
of  albumen.  Similar  results  were  obtained  many  times  a  her  the 
same  experiment.  If  perfect  rest  on  the  right  side  was  broken  even 
for  a  few  minutes  the  nrine  was  distinctly  chylous  at  the  end  of  the 
experiment.  A  connter-experimcut,  in  which  the  patient  lay  on  bis 
leti  (instead  of  right)  side,  showed  still  more  distinctly  the  effect  of 
the  posture  on  the  right  side.  On  the  Mh  of  May  tlie  patienl  laj^for 
an  hour  on  his  kft  side ;  but  the  urine  which  he  made  on  rising  wis 
strongly  cliylous  and  contained  Ijlood,  At  a  later  period  this  iaflti- 
ence  of  lyiug  on  one  or  the  other  side  became  less  marked  and  coQ- 
stant.  Rut  throughout  the  eonj|)laint,  rest  in  the  horizontal  positron 
had  invariably  the  effect  of  diminishing  the  chylous  condition  of  thfi 
nrine.  The  morning  urine,  after  the  rest  of  sleejj,  was  alwa^'s  the 
least  milk\';  an<l  that  of  the  evening,  after  I  he  fatigues  of  the  day, 
the  most  so.  The  general  health  was  only  slightly  atfeeted-  He  was 
a  little  less  capable  of  exertion,  more  easily  fatigued,  very  sensitive 
to  cold,  and  somewhat  depressed  in  mind;  there  was  also  a  dull  pain 
in  the  letl  lumbar  i*egiou.  The  exhaustion  apiieared  to  increase  as 
the  disease  continued,  but  he  was  not  eom|ielled  to  suspend  his  some* 
what  arduous  occupation  for  more  than  a  day  or  two,  lie  noted  that 
a  haMuorrhoidal  flux  with  which  he  had  been  previouslj''  frequently 
affected,  reased  entirely  from  the  moment  the  ui'ine  became  milky. 
In  July  and  August  the  patient  spent  a  month  at  the  sea-baths  of 
Warnemiindc,  where  he  led  a  very  quiet  life,  but  did  not  bathe.  Here 
the  urine  suddenly  became  clear  and  normal,  and  continued  so  for  a 
fortnight;  but  before  he  left,  it  became,  as  suddenly,  intensely  milky 
again.  At  a  still  later  perioil  more  frequent  variations  in  the  chvlous 
and  n  on -chylous  condition  of  the  urine  were  observed  than  in  the 
beginning;  but  nointiL-rmission  as  long  as  that  noted  at  VVarnemiiade 
occurred  again.     It  often  happened  that  amid  a  long  series  of  ehvloua 
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emissions  a  normal  one  would  be  suddenly  interposed,  and  it  was  not 
always  possible  to  find  any  cause  for  this  sudden  change  in  the  cir- 
cumstances of  the  patient. 

It  was  observed  that  the  skin  was  markedly  less  disposed  to  sweat- 
ing than  previously,  and  sometimes  there  was  a  disagreeable  dr^'ness 
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>f  the  cutaneous  surface.  The  urine  was  notably  increased  in  quan- 
itj',  especially  in  the  earlier  periods,  when  it  exceeded  five  pints  in 
be  twenty-four  hours. 
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Tbe  examination  of  the  urine  yielded  the  following  resnlU:  ltwi« 
opaque,  almost  milk-white  with  a  tinge  of  red,  reaction  acid,  wilh  a 
ttale  sweetish  odor.  It  coagulated  apontaneously,  sometimes  a(Ur 
standing  a  few  minnles,  sometimes  afler  several  hours.  It  never  gelaU 
inized  within  the  nrinary  passages.  It  also  coagidated  with  heat  and 
with  nilrirarid.  When  it  was  allowed  to  rest  ff»r  eighteen  bonr^ina 
glass,  a  thin,  perfeully  white  layer  gathered  on  the  tf>p,  and  a  reddisti 
deposit  sank  to  tiie  bottom,  In  the  former  a  vas^t  qnantity  of  fat-mole- 
cnies  were  fonnd  ;  in  the  latter,  Mood-corpuscles  and  small  dark  rvd 
cUnnps  f>f  hlood.  Ether  eleared  the  urine  almost  completely,  and  the 
extracted  fat  was  soliil  at  ordinary  temperatures,  \Vhen  the  urint 
was  hoi  led,  it  passed  through  a  Jilter  perfectly  clear,  and  possessing 
all  the  qualities  of  healthy  urine — the  fatty  matter  having  beeo  en- 
tirely retained  on  the  filter  by  the  coagulated  albumen. 

The  table  on  the  foregoing  page  exhibits  the  proportion  of  fal  and 
albumen  at  di  tie  rent  times  oft  lie  ilay, 

Various  remedies — among  them  gallic  acid— were  tried  in  this?  ea^e 
with  little  or  no  evidence  r^fsnccess.  In  thu  begintiing  of  Decemf»t'f, 
18511,  hti  Icdl  off  all  uiediciue,  (iuding  them  of  no  ertect  on  his  UTMut, 
and  feeling  his  general  health  satisfaetory.  Toward  the  end  of  Janii* 
ary,  18(50,  he  found  himself  one  evening,  alWr  a  very  heavy  tlay^ 
greiitly  exhausted,  and  chilly,  and  therefore  went  earlier  than  usual 
to  bed.  The  urine  on  this  evening  was  strongly  chylous.  Next 
morning,  on  the  contrary,  the  urine  was  perlectly  normal ;  the  suc- 
ceeding emissions  were  similarly  healthy,  and  from  that  day  forth  the 
disorder  did  not  return,  lutv  three  years  lie  has  continued  to  pasft 
perfectly  natural  urine.  A  few  days  alYer  tins  favorable  termination, 
tlie  ha^morrhoidal  flux  returned,  ami  has  continued  since  witb  its 
furuier  frequency.*    Ackermaun,  Deutsche  Klinik,  l^(i3,  Nos.  23  and  24. 

The  general  bealth  of  persons  afteeted  with  chjlous  uriiie, 
sutler!*  in  varying  degrees.  Some  pei^sons  preserve  their  embon- 
point  iindituinislied ;  but  the  larger  number  are  markedly  emaei- 
ated.  The  patients  generally  complain  of  lassitude,  incai*aeity  fur 
exertion,  pairis  in  the  loins  and  the  epigastrium.  The  unnatural 
drain  of  the  nutritive  nuiterial  explains  most  of  these  symptoms. 
SSometimes  tliere  is  an  excessive  appetite:  more  commonly  the 
appetite  is  natural  or  indifferent.  The  long  series  of  years, 
during  which  persons  may  void  chylous  urine,  without  serious 
impiiij'nient  of  their  health,  shows  the  comparative  innocuous 
nessi>f  the  comphiint.  In  Quevenne's  case  (cited  by  liayer)  the 
patient,  a  native  of  the  Isle  of  liourbou,  commenced  to  pas» 


1  This  case  camo  under  the  notico  oF  Dr.  Thudichum  in  18^4.  Thi*  pntitful 
hud  returin«d  to  Eogkiid,  urd  ibe  chylous  stHte  ot  tho  urine  hud  reftp|>e3iri'dt  in 
ciini^equeiiee,  as  ll^o  palii^nt  belit-vud^  of  hii^her  living.    ( Bril,  Mud .  Journ.^  IMI| 


p.  on.) 
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cbylous  urine  at  the  age  of  25.  From  tins  period  to  the  age  of 
IS  she  constantly  pimsed  ebylous  uniie.  At  73  the  iirine  be- 
le  natunil,  and  the  patient  thouglit  herself  cured  ;  but  after 
fabout  fourteen  months,  the  urine  became  again  as  chylous  as 
ever,  and  continued  so  until  she  reached  the  age  of  78,  beyond 
ji^'hich  the  rojiort  does  not  go.  In  l>n  P^lHotson  8  case  the  dis- 
ease lasted,  off  and  on,  for  28  years,  without  seriously  aftecting 
itbe  health.  When  death  has  occurred  in  cases  of  chylous  urine, 
It  has  been  occasioned  by  aouie  indcpendeiit  malady.  In  I>r. 
Priestley  s  case  the  kidneys  presented  the  fatty  form  of  Bright's 
disease,  and  the  lungs  were  tuberculous.  At  bis  Gulstoiiian 
llectures,  in  1831,  Dr.  l*ront  exhiliited  tbe  kidneys  of  a  girl  of 
1^5  \vho  bad  been  passing  chylous  urine.  She  was  said  to  liave 
Jdied  of  inflammation  of  the  bowels:  the  kidneys  w^ere  jKjrfectly 
Jhealthy.  Br,  Isaacs  had  an  oiij>ortunity  of  examining  tbe  bodj^ 
of  a  sailor,  who  during  life  bad  been  in  tbe  halnt  of  passing 
Ichjdous  urine,  and  who  had  died  of  general  tuberculosis.  The 
kidneys  eontained  a  few  nodules  of  secondary  tubercle^  but  were 
jOtherwise  perfectly  heaitby. 

!  £tiolo(/i/.—Vh\\o\m  urine  prevails  mostly  in  youth  and  middle 
[age.  Of  30  cases  collected  by  me,  3  were  under  twenty  ;  7  be- 
tween twenty  and  thirty;  11  between  tbirfy  and  forty;  6  be- 
itw*een  forty  and  fifty;  and  3  over  fifty.  Tbe  youngest  example 
i&  mentioned  by  Prout,  in  a  male  infant  of  18  months ;  the  oldest 
in  Quevenne's  case,  in  which  the  patient  reached  the  age  of  78 

i  Of  these  80  cases,  19  were  males  and  11  females:  but  it  ap> 
pears,  that  in  the  countries  where  the  disonler  is  endemic,  it  is 
jmore  connnon  among  wonuni  than  men.  The  greater  frcqueticy 
j6f  it  among  men  in  tbe  Enrofiean  cases  is  explained  by  tbe  far 
greater  number  of  men,  who,  as  sailors,  merchants,  colonists,  &e., 
||iaBii  a  portion  of  their  lives  in  tropical  climates. 

As  to  the  predisposing  causes  of  the  disease,  the  only  one 
blade  out  with  certainty  is  residence  in  certain  tropical  coun- 
Irics.  Twenty-four  cases  (out  of  30)  were  persons  who  bad  been 
borti,  or  bad  passed  a  portion  of  their  lives,  in  tbe  Mauritius, 
Ifile  of  Bourbon,  Brazil,  West  Indies,  or  India.* 

I  I  The  codomk  prevalence  of  chylous  urino  in  theee  eoiintriea  is  thoroughly 
Ittested.  The  vtirious  spenkers  in  the  diecusBion  at  the  Mediciil  Society  of  Rio 
lAn^iro^  reported  hy   Rayer,  allude  to  the  disorder  as  a  coromun  one  nmoitg 
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state 


The  best  autheoticated  cases  in  ^iersotis  who  have  never  l»e6a 
out  of  Europe  ai'e — a  case  related  by  Front;  Mr.  Gossett'a 
cited  by  Bird  ;  aiul  Mr.  Cubitt's  case,  cited  by  Beale;  audt 

case  recorded  by  myeelf. 

The  state  of  the  blood  has  been  examined  by  Guibourt  and 
Bence  Jnnes.     Neither  of  the^e  observers  found  a  milky  state 
of  tlie  blood  serum.     Guibourt  (cited  by  Rayer)  obtaine<l  ueurl 
twice  as  much  fat  from  the  blood  of  a  Brazilian  affected  m\ 
chylous  urine  aa  from  berilthy  blood.     Beuee  Jones,  on  the 
trary,  found  in  the  blood  of  a  person  whose  urine  was  milky 
before  and  after  the  lileeding,  no  increased  jiroportion  of  fat. 

Paihdogy. — It  has  been  generally  assumed  that  the  fat,  albu- 
men and  fibrin  of  chylou:s  urine  are  derived  from  the  blood,  atid 
pass  into  tlie  urine  through  the  kidneys*  Dr.  Proutsaye:  *'The 
proximate  cause  of  this  attection  seems  to  lie  partly  in  the  asfiimi- 
lating  organs,  and  partly  in  the  kidneys.  The  chyle,  from  some 
derangement  in  the  processes  of  assimilation,  is  not  raised  to  the 
blood  standard,  and  consequently,  being  unfit  for  the  future  pur- 
poses  of  the  economy  is,  agreeably  to  a  law  of  the  economy, 
ejected  through  the  kidneys ;  hut  these  organs  instead  of  At 
ganizing  it^or  reducing  it  to  the  crystallized  state,  as  usual 
mit  it  to  pass  through  them  unchanged." 

Bat  any  view  which  supposes  that  the  unnatural  ingrediei 
of  cbylous  urine  arc  derived  from  the  kidneys  prt^sents  great 
difficulties.  The  rapid  alternation  of  urine  intensely  chylous  or 
lymphous,  with  perfectly  luitural  urine  ^sometimes  witnes^ 
within  intervals  of  an  hour  or  two)  seems  incompatilile  with 
such  a  supposition.  It  is  also  incredible  that  blooil,  albumeUi 
and  fibrin  should  pass  from  the  blood  into  the  urine  through 
the  kidneys  without  being  accompanied  with  casts  of  the  uf^ 
niferous  tubes.  The  absence  of  organic  disease  in  tlie  kidae; 
and  of  any  clearly  made-out  derangement  in  the  comjioeition 
the  blood,  also  militates  against  such  a  view. 

I  believe  that  the  true  pathology  of  chylous   urine  is  to  be 
sought  for  in  the  lymphatics  of  the  urinary  channels;  and  that- 
the  real  analogues  of  the  disease  are  to  be  found  among  tbos^ 

fi^groes.  Dr.  Pruut  states  that  Mr.  Thom«B,  a  prBctitioner  from  B«rb»do«'^  , 
informed  him  that  be  hwd  seen  lit  leaBt  n  doaten  weU-marked  eases  in  ijegrowm*! 
H  prrtciice  of  ten  years.  Dr.  Carter  also  says  that  the  more  ordinary  for»*  ^*t 
cbyluua  urine  are  ♦'  not  unconiingn  "  iti  Botnbay. 
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irtous  eases  of  chylous  and  lyniphous  discbarges  from  the 
itaneouH  surface,  of  which  a  number  of  examples  have  been 
pnbliehed  in  late  years.  I  was  strongly  led  to  tlda  eoncluBion 
by  the  following  case  which  fell  under  my  observation  in  the 
Manchester  Infirmary  iu  1868: 

W,  Robinson,  let,  45,  always  a  resident  in  Lancashire,  was  troubled 
ttbaut  two  years  before  admission  with  a  succession  of  larire  subcn- 
taneons  abscesses  itk  various  [lartn.     One  of  these  was  situated  hi  the 
lower  part  of  the  alMlonien  ;  it  was  a  long  time  in  healing,  and  one 
night  he   picked  oJf  the  scab  which    covered   tlie   scar;    and  from 
beneath  this  exndir'h  during  the  niglit  and  the  next  day,  a  large  qnan- 
tily  of  fin  id  reseinbliug  gum- water.     After  this,  he  noticed  a  number 
of  pale,  transparent  vesicles,  no  larger  than  pius'  heads,  scattered  in 
the  right  iliac  region  over  and  around  the  site  of  the  old  atiscess. 
When  he  tirst  observed  them  tlu^y  were  ten  or  a  dozen  in   nnniiier, 
but  in  a  few  weeks  they  began  to  spread  and  multi])ly,  nntil,  in  a  few 
months,  they  dc^tted  the  surface  of  the  lower  {larl  of  the  abdomen, 
almost  as  h>w  as  tlie  pubes  on  the  one  liand,  and  as  higli  as  tlie  um- 
bilieus  on  tlie  other.     Some  of  them,  also,  began  to  discharge  a  pale 
watery  fluid,     LSy  and  by  the  vesicles  and  the  discharge  began  to 
J^sunie  a  thick,  milky  ap[>earance,  and  gradually  they  assurued  the 
oouclition  in  winch  they  were  found  on  his  admission  into  the  In- 
firmary. 

On  admission,  the  lower  part  of  the  abdomen  was  seen   to   be 

stiKJded  with  numerous  vesicles  iillcd  with  a  milk-white  fluid.     These 

were  arranged  |»artly  iu   irregular  grQui»s  and  iu  part  si  ugly.     Some 

'^f  the  groups  contained  tlnee  or  foirr,  otliers  eight  or  twelve  vesicles, 

closely  aggregated  tr^gether.     8c*me  of  the  vesicles   were  so  small 

^hal  they  were  only  just  visible  to  tiro  naked  eye^  others  were  as  large 

,  and  between  these  extremes  were  others  of  every  interuiedi- 

"size.     Most  of  them  were  hcuiisphcrical,  but  some  were  oblong 

^f  irregular,  as  if  two  or  more  hail  coalesced.     In  the  smaller  ones 

the  vesieular  membrane  appeared  cpute  transparent,  without  a  trace 

J**^  organization,  their  opaque-white  contents  shining  throngh  them 

lik<?  drops  of  rich  milk  ;  but  a  few  of  the  largest  ones  were  distinctly 

'^trked  by  meandering  lines  of  delicate  bloodvessels,  giving  them  a 

^^ini  rose-colon 

The  skin  over  the  affected  area  was  thick  and  soft,  and  of  a  dull 
fed  color.  When  pressed  with  Hie  fiugers  it  yielded  an  almost  spongy 
^lipression,  but  it  did  not  pit.  The  integument  was  manifestly  hy- 
I'^Ttrophied,  and  this  gave  to  the  lower  part  of  the  belly  a  protidierant 
*>j>|>earance.  This  dull-red  tumid  area  was  somewhat  more  extensive 
lluni  the  limits  of  the  vesicles,  and  faded  at  the  circumference  into 
the  healthy  skin  about  an  inch  beyond  the  furthest  vesicle  in  all 
tiireetions. 

The  skin  around  the  larger  vesicles,  and  groups  of  vesicles,  was 
raised  into  soft  nipple-like  ebnations,  and  had  a  more  decidedly 
i|K>iigy  feel  than  elsewlierc.  Slight  pressure  caused  no  pain,  but  the 
Hfhole  area  was  more  or  less  tender  ou  deep  pressure. 
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Id  their  normal  state  the  vesicles  were  closed,  and  the  immense 
majority  remained  thronghont  in  this  condition;  but  some  dozen  or 
BO  of  "the  largest  vesicles  were  at  one  time  or  other  in  a  ruptured 
state,  and  discharged  iminense  quantities  of  a  chylous  or  lymphous 
fluid.  The  cause  of  rupture  aivpeared  to  be  some  sligtit  movement 
or  violence.  Sometimes  the  aet  of  turning  in  bed  sutiiced  to  set  the 
discharge  in  motion.  It  rarely  hafipened  tliat  moie  than  two  or 
three  vesicles  were  discharging  at  the  same  tune.  The  4uantity  of 
this  discharge,  and  its  occurrence  and  arrest,  were  most  irregular. 
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C4»e  of  W.  RoblnsoQ— ApiHMiTaiice  of  ilie  erupLioti  on  t]i<*  Abdomeo. 


Sometimes  several  pints  would  be  disoharged  in  a  day  and  nigbt,  and 
sometimes  only  sutticient  to  moisten  the  cloths  witli  which  the  patient 
girded  liimself.  The  patient  was  sometimes  continuously  wet  for 
three  or  four  weeks  ;  at  other  times  the  flow  would  continue  only  a  feir 
hours  or  a  few  days.  The  intervals  of  complete  dryness  were  simi- 
larly uncertain,  and  varied  from  a  day  or  a  few  days  to  two  or  three 
weeks. 

The  character  of  the  discharge  also  varied  :  sometimes  it  was  like 
thick  milk,  sometimes  like  skimmed  milk,  and  sometimes  perfectly  pale, 
like  gum-water.  Whether  white  or  pale,  it  was  always  spontaneously 
coagulable,  and  white  or  yellowish  clots  collected  about  the  seat  of 
discharge.  The  color  of  the  unruptured  vesicles  varied  in  corres- 
pondence with  that  of  the  discharge,  from  milk-white,  or  o|>alescence, 
to  pale  straw.     The  degree  of  milkiness  at  any  particular  moment 
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rays  tiie  same  in  all  the  separate  vesicles,  showing  that  the 
'  of  variation  was  not  a  local  one  parlicidar  to  any  vesicle,  bnt 
nething  attesting  the  eruption  generally,  antl  depending  presnma- 
l)ly  on  the  state  of  the  bloutL 

The  vesicles  varied  not  only  in  color,  but  also  in  fulness  and  tnr- 
gidity ;  and  it  was  noticed  that  tlie  whiter  they  were  the  more  dis- 
t^tided  they  appeared,  and  that  when  they  were  pale  they  were  also 
ttiore  flaccid* 

Two  circurastances  aflected,  thongh  somewhat  irregularly,  the 
whiteness  and  fidiiess  of  the  vesicles,  namely,  the  general  slate  of  the 
pfttientV  health,  and  the  digewlion  and  assimilation  of  food.  On  the 
davi*  when  tlie  patient  was  out  of  sorts  or  feverish,  the  vesicles  were 
paler  and  more  flaccid  ;  bnt  when  the  appetite  and  sleep  returned, 
tie  vesicles  became  milky  and  turgid. 

The  effect  of  food  was  fonnd  to  be  tolerably  constant  in  kind, 
though  not  uniform  in  degree.  The  vesicles  were  plainer  in  the 
niorrjing  before  breakfast,  afler  the  prolonged  fast  of  the  night.  At 
this  period  they  were  olYen  quite  lyniphous.  Soon  aller  i)reakfast 
Ihe^^  began  to  grow  fuller  and  vvhJLer,  and,  as  a  nde,  the  niilkiness 
jinereased,  through  the  day,  attnining  its  maximum  some  seven  or 
eiglit  hours  after  dinner.  Of  course  tlie  appearance  of  the  discharge, 
|if  tli4ire  were  any,  Ibllowcd  tlie  same  ride. 

^r* I jc  vesicles  seemed  to  be  situated   in  the  substance  of  the  cutis, 
aacl    their  surface-wall  was  evidently  composed  of  something  besides 
epithelium.     In   the  larger  vesicles  llieir  liase  w*a8  raised,  and  con- 
gistocl  of  sofl  cutaneous  tissue;   and  capillary  vessels  could  l)e  seen 
ti*av- filing  over  their  transparent  summits.    Wheu  a  vesicle  was  gently 
pressed  with  the  tip  of  the  Qnger  it  was  immediately  emptied,  its  !luid 
contents  escaping   into  the  deeper  parts.     Afler  the  pressure  was 
Withdrawn  the  vesicle  slowly  tilled  again.     There  was  no  direct  com- 
maiiicatiou  between  neighboring  vesicles,  and  when  one  was  ruptured 
ftttd  dii^eharging  the  vesicles  around  it  still  ap|>eared  full  and  tnrgid. 
U  Was  noticed,  however,  that  when  the  discharge  h.ad  lieeu  very  free 
for  Some  hours,  all  the  vesicles  appeared  flaccid.     Even  when  a  whole 
closter  was  compressed  the  neighhoring  vesicles  did  not  rtp]>eur  nnjre 
tJi'^leiided.     The  idea  couvey^^d  l)y  the  stuity  of  tlie  eflects  of  i>ressnre 
oudiflerent  vesicles  and  groups  of  vesicles  was,  that  each  vesicle  eoni- 
wnnucatcd  witli  a  more  deeply  situated  reservoir  of  amislomosing  chan- 
nek    When  a  vesicle  was  pricked  the  t^ow  from  it  immediately  began, 
*ihI  it  continued  at  a  steady  rate  for  hours  together,     Ou  one  occa- 
sion the  rate  of  flow  from  a  punctured  vesicle  was  tested,  and  found 
to  l)e  equivalent  to  eight  ounces  per  hour. 

'Die  characters  of  the  diacharg^^^  whether  it  was  milky  or  o|mleseent, 
t«re  nlwa^'s  essentially  the  same.  Afler  standing  a  few  minutes  it 
setiuio  a  tremulous  jelly.  In  a  few  hours  there  was  a  separation  into 
dot  and  serum.  It  coagulated  with  heal  and  with  nitric  acid,  bnt  not 
with  acetic  acid.  When  shaken  with  an  equal  Imlk  (d*  ether  tlie  white 
uppearance  was  removed  and  the  fluid  l>ecame  trans|mreut  and  yel- 
lowish like  blood'Sertnn.  These  reactions  jirove  that  it  contained 
fi^*nu»  albumen,  and  lac,  and  that  it  differed  essentially  from  true  milk 
in  not  containing  casein.  The  reaction  was  always  alkaline.  The 
Varying  degree  of  milkiness  was,  of  conrse,  dne  to  the  varying  quau* 
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tity  of  fattv  matler.  Uurler  the  microscope  myriads  of  mintite  Cit- 
lunleeulcs  were  seen,  sometimes  mixed  with  larger  oil-globules;  in 
addition  to  these,  |mle  corpuscles,  identical  in  structure  with  the 
white  corpiiaeles  of  the  blood  or  chyle,  were  always  present,  bnt  nol 
in  large  inimbers.  No  other  organic  frjriiia  were  ever  seeo  except  the 
transparent  tihrilhe  of  coagnhited  filirin. 

The  fluid  is  tlins  seen  to  lie  similar  in  character  to  chyle  when 
milky,  and  to  lymi>h  or  liijuor  saiit^uitiis  when  pale.  It  is  also  iden- 
tical with  the  admixture  which  takes  place  in  cases  of  chylous  urine, 
A  case  of  chylous  urine'  happened  to  in?  in  the  Inlirmary  at  the  very  time 
the  present  case  was  nnder  nhservalion,  and  neither  chemically  (ex- 
cepting prcjpcr  urinary  ingredients)  nor  microscopically  could  any 
distincti*^n  be  nuide  between  tliem.  Still  more  significant  of  this  alli- 
ance was  the  fact  to  he  noteil  presently^  that  on  two  separate  d$yi 
this  man  did  actuaily  pass  chylous  urine. 

The  condition  of  the  ttrifie  was  carefully  noted  during  the  progress 
of  the  case.  It  was  generally  found  to  be  remarkablj^  scanty  in  (Quan- 
tity and  of  high  speciflc  gravity.  When  t!je  discharge  from  the  veM- 
ele»  was  abundant  the  quantity  of  nrine  ranged  fi'om  13  to  18  ox.  in 
the  twenty*rour  Iiours.  When  the  eru[^tion  was  dry  the  urine  was 
somewhat  more  abundant,  and  varied  frcjm  IS  to  25  ozs. — on  out 
occa^iion  it  reached  Hi  ozs.,  and  on  another  10  ozs,.  which  was  Ibe 
largest  dow  chronicled  rluriug  liis  long  SMJoiirn  in  the  Infirmary.  Th« 
sp.  gr.  varied  from  1025  to  l():i2;  it  frequently  deposited  lilhates,  but 
did  not  contain  cither  albumen  or  sugar.  The  scantiness  of  the  imm 
was  j>artly  doe  to  the  volnntary  abstention  of  the  patient  from  drink. 
He  believed  that  driid\ing  always  increased  the  tiow  of  the  discharge; 
and  he  ejidnred  constant  and  severe  thir^^t  in  order  to  check  this  lofii* 

On  December  2d  the  urine  was  voided  milky  on  two  occasions.  It 
presented  all  the  ordinary  characters  of  chylous  urine*  Again^  on 
January  15tli,  the  patient  passeil  three  ounces  of  chylous  nrine,  and 
on  the  following  day  fat  was  fruuid  in  the  urine  with  the  microseo|ie, 
though  not  in  snflicient  (piantity  to  irroduce  a  milkiness  of  the  seei^ 
tion.  During  these  two  days  the  erufition  was  dry.  With  the^  ex- 
ceptions the  urine  continued  of  normal  composition  throughout,  an<l 
free  from  alliniiien* 

The  only  general  symptoms  referrible  to  the  disease  on  the  abdo- 
men,  and  the  discharge,  were  attacks  of  chilliness  and  shivering,  with 
a  sense  of  great  weakness.  These  occurred  repeatedly  when  the  dis- 
charge was  copious  and  long  continued.  He  also  complained  occa- 
sionally <d' aching  pains  in  the  aljdomenand  of  inditlerent  sleep;  but, 
as  a  rule,  lie  was  in  a  state  of  fairly  comfortable  health  until  tiiber- 
culous  symptonis  broke  out. 

When  the  j>atient  entered  the  Inlirmar}'  in  September,  he  did  not 
appear  to  be  affected  with  any  disease  except  that  on  the  abdomen* 
Bnt  in  March  of  the  succeeding  year  he  began  to  lose  weight,  and 
the  tcmpcralnre  of  the  body,  which  previously  had  ranged  from  y7  to 
^H.fJ,  began  to  rise,  and  rangetl  from  *M\  to  102.  The  physicnl  signs 
and  symptoms  of  pulmonary  phthisis  also  made  their  appearance,  and 
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steadil}'  progressed.  His  health  slowly  declined,  until  at  length  he 
was  imahle  to  leave  his  bed. 

The  erni>tion  withered  slowly  as  the  pnlraoTiary  disense  advanced, 
the  vesicles  became  persisteiilly  pale  and  flaccid  ;  the  discharge  be- 
came watery  and  scanty,  and  linally  ceased  some  five  days  before 
death.  The  state  of  the  eruptifni  tlie  day  before  deatli  is  thus  de- 
scribed by  my  cHoical  clerk,  Mr.  Patchclt,  ^*The  vesicles  have  loat 
their  character  of  vesicles  altogether,  they  seem  converted  into  small 
furfuraceous  scales  of  ditferent  colors,  some  being  of  a  redilish-yellow, 
others  of  a  raspberry  color;  the  small  vesicles  scattered  over  each 
flank  look  exactly  like  t!ea-hites.*' 

The  nnne  was  reduced  to  six  and  eight  ounces  per  day  ifi  t!ie  last 
week,  and  the  symptoms  assumed  the  so-called  typhoid  character^ 
with  low  muttering  deiiriuim,  indifference,  picking  at  the  bed-clothes, 
ttiid  finally  coma.     Death  occurred  on  May  2!?d. 

Autojtsif  hcetiifj-ime  hoitr>^  after  tjt^ath. — Both  lungs  were  studded 
with  gniy  granulations  intermixed  with  larger  masses  of  gray  and 
yeUow  tubercle,  some  of  which  wt^re  softened.  Two  small  vomicae 
were  found  in  the  let\  apex,  and  one  in  tlie  right*  Tuberculous  ulcers 
were  also  found  in  the  small  and  large  intestines.  The  bronchia!  and 
mesenteric  glands  were  enlargeiL  The  liver  weighed  Rix|y-four  onnces, 
and  the  spleen  nine  ounces;  both  organs  were  healthy.  The  kidneys 
and  bla*lder  were  healthy.  The  integument  of  the  h^pogastrinm  was 
much  thickened  and  spong}',  contrasting  strongly  with  the  emaciated 
integument  over  the  thorax.  Tlie  lining  membrane  of  the  bladder 
was  minutely  examined,  and  appeared  smooth,  glistening,  and  healthy 
throughout.  No  enlargement  or  unnatural  condition  of  the  Ihcuacic 
duct  or  of  the  lymphatic  vessels  or  glands  eonld  be  detected*  A  con- 
siderable piece  of  the  abdominal  wallj  embracing  a  portion  involved 
bj'  the  disease  and  a  portion  extenrliug  beyond  into  the  healthy  skin, 
was  cut  out  for  further  examination, 

JCjramt nation  of  the  ^^^kitt  in  the  dii^eased  arva  — On  making  a  vertical 
aecttou  through  the  skin  and  subjacent  jiarts  it  was  at  once  perceived 
that  the  disease  involved  essentially  the  cutis  vera  and  the  subcuta- 
neous tissue.  The  tendinous,  muscular,  and  peritoneal  strata  were  in 
every  respect  perfectly  normal.  The  skin  was  immensely  thickened 
and  formed,  with  the  sul»cntaneous  tissue,  to  which  it  was  struct  orally 
nnited^  a  thick  \nn\  or  layer  of  tissue  varying  from  half  an  inch  to  an 
inch  thick*  When  fresh,  the  cut  surface  had  a  i>ale  rose  and  some* 
what  tlegliy  or  glandular  appearance*  This  tissue  was  traversed  by 
short  channels  or  lacuuje,  varying  from  the  width  of  a  crow(piill  to 
that  of  a  hair.  By  making  numerous  thin  sections  vertically  and  hori- 
zontally and  examining  them  with  a  lens  and  the  microscope,  these 
lacuna;  could  lie  seen  to  communicate  freely  with  each  other  by  small 
smootli  orifices.  The  vesicles  evidently  constituted  the  surface  boun- 
daries of  the  more  supeiUcial  lacuna;.  The  lining  membrane  of  the 
lacuna?  and  of  the  vesicles  was  smooth  and  glistening;  and,  when 
gently  scraped  with  a  knife  it  yielded  a  sniidl  quantity  of  a  whitish 
debris,  which^  under  the  microscope,  resolved  itself  into  spheroidal  and 
nucleated  cells  resembMng  those  which  were  found  in  the  di&charge 
during  life* 

Here  arc  evidently  the  elements  of  a  glandular  structure^ — a  mem- 
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brane  lined  with  spherical  nucleated  cells.  But  the  analogy  ia  ratber 
with  the  ductlessH  follicles  of  Peyer's  patches  and  still  more  fiiib  iht 
gRiv^Ym  of  the  lymplmtic  chains  than  with  glands  engaged  in  Ibc 
regnlar  work  of  secretion  and  possessing  excretory'-  ducts.  The  net 
&truetnre  Imd  no  coniiectiou  with  the  nrirnial  glands  of  the  skill.  The 
fnnnei-slia]>ed  orifices  of  the  sweat-glands  crmld  be  seen  op#*inng  io- 
do[jendenllY  on  the  surface  in  the  hollows  between  the  vesicles,  ami 
the  hair-follicles  presented  their  normal  appearance. 

The  chief  interes^t  of  the  case  fay  in  tlie  light  which  it  throws 
on  the  jmthology  of  chylous  urine.  It  can  scarcely  be  doubted 
that  the  ciise  was  gcnerically  identical  with  tluit  eurioua  dis- 
ordep.  'J  he  absolute  einuiarity  of  the  discharge  with  the  fibro- 
alb  11  mi  nous  and  fatty  elements  added  to  the  urine  in  ehyloofi 
urine,  the  sudden  apjiearance  and  cessation  of  the  discharge,  the 
capricious  terms  of  tlie  duration  of  the  discharge  in  the  two  i\^ 
orders,  and  the  actual  occurrence  of  chylous  urine  on  two  oeca- 
sioue  in  tlie  case  of  Uo!anson,  scarcely  leaves  any  room  for  doubt 
on  this  point.  Had  the  disease  in  this  case,  instead  of  occupy- 
ing the  subcutaneous  tissue  of  the  abdomen,  been  developed  in 
the  submucous  tissue  of  any  part  of  the  urinary  pas^cres^  it  is 
evident  that  the  conditions  for  the  production  of  an  ordinary 
case  of  chylous  urine  would  have  existed.  It  is  even  almost 
certain  that  some  small  part  of  tlie  urinary  membrane — proba- 
bly that  of  tlie  front  of  the  bladder — was  actually  invaded  by 
the  disease  which  atiected  the  abdomen,  but  no  anatomical  traces 
of  such  extension  could  be  detected  at  the  autopsy,  owing  prob- 
ably to  the  fact  that  in  the  last  few  weeks  of  life  the  morbid 
process  had  retrograded,  and  had  conscqueutly  left  no  appreciii- 
blc  marks  on  the  surface  of  the  bladder, 

A  case  pathologically  identical  witli  the  foregoing  ha«  bwti 
published  by  J>r,  Carter,  of  Eomljay» 

This  was  an  adtilt  Hindoo,  who  became  a  hospital  out-patient,  umlcr 
Dr.  Carter's  care,  on  Antrust  ^Hd,  1859,  on  aecoimt  of  an  alfcction  ot 
the  RiTotuin.  The  skin  of  this  part  was  corrugated  in  a  peculiar  wiir^ 
thiekciied  and  studded  with  ntmunons  small  tidjercles,  which  were 
soft  to  the  touch,  antl  when  piuictured,  freely  discliartjed  a  chyloiw 
tin  id.  The  ingninal  glands  on  both  sides  were  much  enlar^^d,  soft 
ainl  don*»;hy  to  the  touch,  and  they  dinrinished  in  size  under  |>rc^sure. 

The  scrotum  began  to  enlarge  fonr  months  before,  and  after  a  time 
the  peculiar  corrngation  of  the  skin  appeared.  The  milky  diBchar^'f 
occurred  occasionally  and  s]>ontaneoiisly,  and  intermitted.  It  did 
not  issue  from  one  s[»ot,  but  from  several.  When  it  ceased,  rU'I 
sometimes  also  during  its  coati nuance,  the  urine  became  cliylou*^ 
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The  tumefaction  of  tlie  inguinal  glands  seemed  to  alternate  with  tbe 
appearance  of  chyle  in  the  nrhie.  Thf  parts  also  became  tiimetled 
two  or  three  houri*  after  a  full  meal,  ami  then  subsided. 

The  urine,  when  chyloy**,  eoafruhited  spontaneously,  and  the  coag- 
uluni  reddened  sensibSy  on  exposure  to  the  air.  This  reddening  was 
however  more  decided  iji  the  coaguhmi  from  the  scrotal  chyle,  which 
changed  in  a  few  minutes  to  a  Itlood  red.  Under  the  niiero8c<j|>e  the 
urine  was  found  to  contain,  besides  Idood-eoqniscles,  nucleated  gran- 
ular cells  exactly  resembliog  chyle'Corpiiscles.' 

It  may  be  assumed  with  some  coiifideoce  that  chyloiiH  nrine 
IB  essentially  of  the  same  pathological  nature  us  the  disease  on 
the  alxlomen  of  Robinson  and  on  the  scrotum  in  Dr.  Carter's 
case.  And  looking  to  tlio  absohitc  identity  of  the  discharge  in 
these  cases  with  chyle  and  lymph,  it  is  difficult  to  avoid  tlie  im- 
pression that  the  structures  which  prod  nee  this  discharge  are 
anatomically  analogouR  to  the  lacteal  and  lymphatic  tissues. 
The  examination  of  the  skin  of  the  alxlomen  in  Robinson *9  case 
gave  strong  support  to  this  view.  When  the  preparation  was 
fresh,  the  thick,  soft  layer,  into  which  the  skin  and  subcutaneous 
tissue  were  converted,  had  very  much  the  pale  flesh-color  and 
general  apj>earanee  of  lymphatic  gland  tissue;  and  the  short 
communicating  lacuna?  traversiixg  it  in  all  directions  suggested 
a  structure  not  dissiniilar  to  an  immense  exaggeration  of  the 
IvDiphatic  plexus.  I  found  it  impossible  to  resist  the  idea  that 
this  w^as  really  the  true  pathological  solution  of  the  case,  and 
that  a  similar  solution  ap}»lied  to  cases  of  chylous  urine. 

It  is  well  known  that  the  skin  w^ith  the  subcutaneous  tissue, 
and  the  mucous  niendiranes  with  the  submucous  tissue,  are  ex- 

foeediDgly  rich  in  lymphatics,  wdiieh  form  a  close  netn*ork  of 
coramnnicating  channels  in  these  situations.  It  is  further 
known  that  the  cells  lining  the  lymphatic  ehanncls,  especially 
those  of  the  lymphatic  glands,  perform  a  glandular  function^ 
and  impress  important  changes  on  tlie  lynjph  passing  through 
those  channels. 

Now  let  it  be  supposed  that  at  some  spot  the  lymphatic  net- 
work becomes  inmiensely  hypcrtrophied;  that  its  channels  be- 


»  Med.-Chir  Tr«ii?i.,  vol.  nlv,  p.  189.  Severril  ca*e«  of  chylous  dUcbargo 
from  Ihe  cutanpous  purface  (but  without  chylous  urine)  h»ve  been  rec4)rtlL'd.  See 
A.  B.  BucbanaiTj  Med.-Chir.  Triins.,  xlvi.  Felzcr,  Archiv  f.  PhysiuL  Ileillt.^ 
▼ill,  p.  128-  Curler,  Med.-Chlr,  Trans.,  xlv.  Demarquuyf  Mem,  do  lu  Soc.  do 
Chir.i  iii|  p.  139.     Abo  Trans,  of  Clin.  Soc,  v.  iL 
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cotno  varicose  (as  it  were);  that  the  cnntained  cells  aesamebj 

degrees  the  proixjrty  and  function  of  the  cells  liniug  the  lacteal 
ductB  and  lacteal  glands ;  that  the  more  superficial  of  theae 
Taricose  enlargements  project  ahovc  the  surface  of  the  skin  or 
of  the  urinary  mucous  membrane^  as  the  ease  may  be;  aad, 
lastly,  let  sorae  of  these  superficial  enlargements  Lecome  rup- 
tured and  discharge  their  contents  externally  or  into  the  uriiiarv 
passages,  and  the  conditioiis  are  presented  for  the  production  of 
chylons  urine,  or  of  siicli  a  case  as  that  of  Robinson  or  of  those 
related  hy  Dr.  Carter  and  others. 

It  is  always  satisfactory  in  studying  any  rare  disease  to  be 
able  to  refer  it  by  analogy  to  some  pre-existing  well-known 
category,  and  the  view  just  presented  of  the  pathology  of 
chylous  urine  and  the  allied  disorder  on  the  skin  finds  its  exact 
analogy  in  those  hypertrophies  of  the  bloodvessels  which  con- 
stitute venous  nnovi,  erectile  tumors,  and  aneurisms  by  anasto* 
mosis— all  of  which  are  exaggerations  or*h}*pertrofjhieii  of  the 
normal  arterial  or  venous  plexuses. 

It  rarely  or  never  liap{>ens  that  any  tissue  suffers  morbid  hy* 
pertrophy  without  some  degree  of  modification  of  its  normal 
structure  ;  and  the  hypertrophied  lymphatic  tissue  which  I  have 
suggested  as  the  true  cause  of  tdiylons  urine  and  the  allied  con* 
dition  in  the  skin  is  undoubtedly  modified  by  the  niorbi<l  im- 
pulses which  generate  it.  Not  only  is  the  anatomical  structufe 
considerably  altered  from  the  normal  type  of  lymphatic  tissue, 
but  the  function  of  the  cells  also  suffers  a  modification.  The 
cells  which,  in  the  norma!  state  elaborate  lymph,  in  the  ruorhid 
state  come  to  produce  chyle,  or  a  fluid  intermediate  between 
lymph  and  chyle.  These  modifications  are,  however,  strictly 
within  the  limits  which  we  generally  find  in  other  morbid  hy- 
pertrophies.* 

TrealmaiL— Hitherto  the  treatment  of  this  disorder  has  proved 


I  Th^  fncb  ihat  chylous  uriite  and  endemic  hspmntufltt  preTAtI  in  tlie 
geographical  ureas  has  }q4  to  the  not  nnnHt[ir«l  conjt?rliire  that  the  tiro  di^etse* 
were?  tkHit^d  Ie  nature;  and  the  further  discovery  that  endomic  hsmAturiH  U 
due  to  lh«  rflVRges  of  a  minute  piirasite  (Bilharziii  ha?miitohiH)  which  in(*iU  lh« 
uriniiry  passages  has  led  lo  the  idim  that  chyluu?  urine  miiy  be  due  to  ft  iimittr 
cause.  It  is  quitp  possible  thnt  this  may  be  sonietimes  the  case,  but  it  certainlf 
is-  not  npct'iif^arily  so,  I  failed  to  detect  any  ova  of  Bilhama  in  the  ca&c  of 
chylous  urine  which  is  recorded  ftt  p.  326. 
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very  unsatisfactory.  It  generally  persists  in  spite  of  every 
remedy,  or  disappears  without  any.  The  physicians  of  Rio 
chiefly  recommend  salt-water  baths,  and  iron  internally.  Min- 
eral and  vegetable  astringents  have  been  tried  repeatedly  with 
tfniall  evidence  of  success.  The  best  results  have  followed  large 
doses  of  gallic  acid.  Dr.  Waters  and  Dr.  Bence  Jones  gave  from 
one  to  two  drachms  a  day. 

Dr.  Bunyan,  of  George  Town,  British  Guiana  (Lancet,  1846, 
I,  95)  relates  a  very  interesting  case,  in  which  the  disease  had 
lasted  ten  months.  Various  remedies  were  tried  without  suc- 
cess. On  the  advice  of  an  old  negress,  the  patient  took  a  decoc- 
tion of  mangrove  bark  (Rhizophora  racernosa),  in  ounce  doses, 
four  times  a  day.  In  seven  days,  he  was  so  greatly  improved 
that  he  discontinued  the  medicine  for  two  days,  when  the  symp- 
toms returned.  The  medicine  was  resumed  in  increased  quan- 
tity, and  continued  for  several  days,  until  all  the  symptoms  had 
entirely  disappeared.  Afterwards  he  suffered  two  returns  of 
his  disorder,  which  were  immediately  cut  short  by  the  use  of 
the  mangrove  bark. 

The  effect  of  diet  was  investigated  by  Dr.  Bence  Jones,  lie 
found  that  the  urine  was  somewhat  less  chylous  with  vegetable 
than  with  animal  food ;  he  also  found  that  the  pressure  of  a 
tight  belt  round  the  loins  relieved  the  pains  in  the  lumbar 
regions,  and  seemed  to  improve  the  condition  of  the  urine  a 
little. 
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Under  the  title  of  congestion  of  the  kidneys,  I  propose  to  con- 
sider those  less  serious,  and  for  the  most  part  secondary,  renal 
derangements  which  are  occasioned  either  by  an  undue  deter- 
Diination  of  blood  to  the  organs  (active  congestion),  or  some 
niechanical  obstruction  to  the  return  of  blood  from  the  organs 
(passive  congestion). 

Renal  congestion,  both  active  and  passive,  if  sufficiently  in- 
tense, is  attended  by  the  presence  of  albumen  in  the  urine  (gen- 
erally in  small  quantity),  sometimes  with  blood,  and  casts  of  the 
uriniferous  tubes.  Dropsy  is  not  a  symptom  proper  to  renal 
congestion ;  when  present  it  depends  on  other  causes  commonly 
heart  or  lung  disease. 
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Active  congestion  is  produced  by^over  dose«  of  eertatn  irri- 
tants (eanthandeR,  turpentine);  by  exposure  to  cold  ;  it  is  a  eoin- 
mon  incident  in  all  tebrile  and  inflammatory  complaints;  it 
occurs  in  paecharine  diabetes;  probably  also  in  Bonie  cases  of 
hypertrophy  of  the  left  ventricle. 

Passive  congestion  aeeornpanies— regurgitant  he^rt  disease; 
obstructions  in  the  lungs  (emphysema,  pleuritic  eflusion) ;  pres- 
sure on  the  emulgent  veins  or  inferior  cava  (pregnancy, abdom- 
inal tumors). 

If  the  determining  cause  of  the  congestion  be  a  pen^istent 
one — as  in  valvular  heart  disease  or  diabetes,  organic  changes 
are  at  length  produced  in  the  kidneys,  which  bear  a  strong 
resemblance  to,  if  they  are  not  identical  with,  certain  forms  of 
Bright's  disease. 

Accordingly,  several  of  the  conditions  here  considered,  have 
been  arranged  by  other  writers  (Johnson,  Freriehs,  Griesingi^r, 
Barid*erger)  among  the  varieties  of  Bright^s  disease.  But  ill- 
though  there  are  unquestionable  affinities  between  the  two 
classes  of  cases,  there  are  also  differences  so  marked,  in  their 
symptoms,  progress,  and  general  clinical  history,  that  it  nnU 
tends  to  confusion  to  unite  them  under  one  heading. 

It  will  greatly  facilitate  our  comprehension  of  the  relaciori^^ 
Hu!)sisting  between  certain  changes  in  the  composition  of  tb« 
urine  and  certain  disturbances  of  the  renal  circulation,  if  we 
take  a  review  of  the  experimental  researches  which  have  been 
made  in  this  direction. 

Mr.  George  Robinson  was  the  first  to  demonstrate  that  a 
complete  or  partial  impediment  to  the  return  of  blood  by  the 
renal  veins  caused  albumen,  blood,  and  sometimes  fibrin  to 
appear  in  the  urine.  lie  operated  solely  on  raiibits.  In  one  set 
of  experiments  he  placed  a  tight  ligature  round  the  renal  vein: 
in  a  second  set,  the  obstruction  was  made  incomplete — a  certain 
amount  of  blood  being  still  permitted  to  circulate  through  the 
kidneys.  In  both  these  sets  of  experiments  the  urine  invariably 
became  more  or  less  albuminous,  and  in  most  cases  bloody,  llie 
kidney ,  of  which  the  vein  had  been  thus  obstructed,  was  in  every 
instance  found  heaviei'  than  its  im injured  fellow.  The  pmpor- 
tion  between  them  varied  from  1^:  1  to  8 : 1, 

freriehs  rejieated  these  experiments  on  dogs,  rabbits,  : 
and  a  frog,  with  identical  results.     In  four  out  of  ten  c\^ 
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nients,  he  also  detected  casts  of  tubes  in  the  uriDe,  and,  in  one, 
renal  epitbelinni. 

These  expt^rirneuts  admit  of  easy  explanation.  The  blood 
accuniulates  btihind  the  iidpediment,  and  eaoses  an  increasdi 
lateral  pressure  upon  the  walls  of  the  renal  vein  and  its  brandies. 
This  tension  is  transniitted  backward  to  the  renal  capillaries, 
which  are  thereby  distended,  and  tlieir  walls  attenuated,  creating 
a  condition  highly  favorable  to  the  transudation  of  the  serous 
constituents  of  the  blood  throncrh  tlieir  coatB.  If  the  tension 
be  sufficiently  great,  actual  rupture  takes  place,  and  blood-cor- 
puscles escajje  with  the  albumen  into  the  urine.  It  is  probal>le 
that  these  eonseqneuees  take  effect  earliest,  and  in  greatest 
power,  in  the  Malpighian  clusters,  where  there  exist  anatomical 
facilities  for  ready  passage  of  blood  into  the  urine. 

Increased  pressure  in  the  arterial  system  does  not  so  easily 
cause  albumen  and  blood  to  appear  in  the  urine.  Robinson 
•ought  to  test  the  effect  of  increased  arterial  pressure  on  the 
composition  of  the  urine,  by  direeting  a  stronger  stream  of 
blood  than  natural  into  the  kidneys  First  he  removed  one 
kidney,  thinking  that  the  physiological  determination  to  the 
other  miglit  sutKce  to  cause  albuminuria.  The  experiment  was 
rei)eated  five  times,  and  only  in  one  instance  did  tbe  Lirine 
become  albuminous.  He  then  removed  one  of  the  kidneys  and 
tied  the  abdominal  aorta  below  the  origin  of  the  renal  arteries.^ 
In  this  way  the  utmost  impulsion  of  blood  into  tlie  remaining 
kidney  was  obtained,  and  both  blood  and  allnnnen  invariably 
made  their  a|>poarance  in  tbe  urine.  His  seventh  experiment 
is  a  fair  sample  of  his  results. 

Experiment  7.  The  left  kidney  of  a  middle-sized  rabbit  was  re- 
moved, and  weighed  54  ^jrains.  The  aorta  wns  then  tied  below  the 
origin  of  the  renal  arteries.  The  animal  was  killed  at  the  end  uf  two 
bours.  The  right  kidney  weighed  85  grains;  it  contained  six  or 
seven  ecchymoses  of  various  extent*  The  h ladder  eoutained  about 
adracbm  of  uriae  whieh  waa  bloody  and  albmninous  (L  c,  p.  79). 

These  results  have  been  confirmed  hy  Frericha  and  Meyer. 


>  Tying  the  abdomintil  uorta  withotit  removing  oDe  of  the  kldneyi  was  per^ 
formed  twice  by  Robinson  on  weiik  nnimttls ;  iti  onu  only  did  albutnen  iippenr 
in  the  urine.  Frerichs  states  that  lie  could  only  find  traces  of  albumen  in  n 
few  cnBvs  after  such  an  operiitiun.  Meyer,  on  the  other  bund,  saw  abnndnnt 
ftlbuminurta  follow  this  openUion. 
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In  the  experiments  of  Ilernianii  and  Overbeck,  another  methofl 

of  inducing  artificial  albuminuria  is  j^ointed  aut.  Hermann i 
method  consistod  in  tying  up  tlic  renal  arteries  for  a  short  time, 
and  then  removing  the  ligature.  The  urine  which  was  secrered 
after  the  reer^tablishment  of  the  circulation  was  always  found 
alhnniinnuB.  Overljeek  internipted  the  circulation  in  other  ways. 
In  one  Bet  of  experiments,  he  Wew  up  a  bladder  previously  in- 
troduced empty  into  the  heart :  in  the  second  set,  asphyxia  and 
consequent  arrest  of  the  Ijlood-eurrent)  was  produced  by  com- 
pressing  the  trachea.  In  the  former  case  the  obstruction  was 
niaintuined  for  about  a  minute,  and  in  the  latter  for  four  mi  nates. 
In  both  classes  of  experiments,  the  urine  which  first  flowed  after 
the  renewal  of  the  circulation  was  invariai>Iy  albuminous,  and 
often  bl(K>dy.  The  albuminuria  thus  provoked,  generally  lasted 
a  few  hours,  and  then  passe<l  away.  When  desquamation  of 
the  renal  epithelium  occurred,  it  nlways  ffdimred  the  apf)earaoce 
of  the  albumen.  It  could  not  therefore  be  the  cause  of  it,  as 
Johnson  surmised  to  be  the  case  in  the  albuminuria  of  Brigbt's 
disease. 

To  expkiii  the  results  obtained  by  Hernuinn  and  Overljeek, 
it  must  be  supposed  that  the  temporary  stoppage  of  the  blood- 
current  creatiil  an  obstacle  in  the  renal  capillaries' — probably 
an  accumulation  of  blood-corpuscles  in  tbe  Malpighiaa  tufts— 
which,  when  the  circulation  was  restored,  operated  to  raise  the 
pressure  in  the  minute  arteries ;  in  other  words,  it  produced 
active  congestion  of  sufticient  intensity  to  cause  albumen  and 
bloo4:l  to  appear  in  the  urine. 

My  purfjose  in  calling  attention  to  these  researches  is  to  show, 
tluxt  simple  hypcneinia  or  congestion  of  the  kidneys  (without 
inflammation),  either  from  increased  impnifiion  of  blood  into  the 
kidneys,  or  from  obstructitni  to  the  return  of  blood  from  the 
kidneys,  is  suflicient  to  determitie  tlte  appearance  of  albumen 
and  blood  and  even  tibrinous  casts  in  the  urine. 

An  impeded  circulation  through  the  kidneys  cannot  however 
long  persist,  without  inducing  serious  and  permanent  structural 
changes  in  tbe  organs.  The  presence  of  blood-corpuscies»  and 
filirinouB  plugs,  in  the  delicate  tnbnUir  structures,  must  at  lengtb 
occasion  more  or  less  extensive  destruetiou  of  these  structures; 
and  the  continued  hypera^mia  must  derange  the  tuitrition  of  tbe 
glandular  elements.     How  far  these  changes  are  of  an  intlam- 
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matory  nature,  cannot  be  precisely  indicated.  One  of  the  most 
iinfK>rtant  results  of  along  continuance  of  this  state  of  things 
apfMBare  to  he,  an  excessive  production  of  adventitious  eonnective 
tissue,  which  eventually  passes  on  to  contraction  and  atrophy. 
To  call  these  changes,  '*  nephritii*/'  is  to  use  a  term,  which,  to 
%y  the  least,  is  calculated  to  mislead. 


ACTIVE   CONOESTIOK. 


{Catarrhal  Nephritis  of  Virchow.) 

In  the  course  of  eruptive  and  continued  fevers,  of  croup, 
diphtheria,  cholera,  erysijielaR,  pyaemia,  acute  rheumatism,  pneu- 
monia, and  other  inflamtnatory  diseases,  the  kidneys  partake  in 
the  general  hypera?mia  of  the  internal  organs.  Xot  unfrequently, 
howei^er,  they  are  the  seat  of  a  disproportionate  determination 
of  hlood,  and  allnimen  appeai-s  in  tlie  urine*  Generally  speaking, 
the  amount  of  albumen,  in  such  cases,  is  a  mere  trace,  hut  eorae- 
times  it  is  more  abundant,  and  accompanied  with  a  few  blood- 
corpuscles,  transparent  casts  of  tuW,  and  scattered  renal  epithe- 
lium. There  may  be,  at  the  same  time,  some  tenderncBs  in  the 
ioins.  As  soon  as  defervescence  coinmences,  the  albumen  di- 
minishes, and  in  a  few  days  vanishes  altogether. 

Tlie  pathologieal  state  here  described  differs  from  genuine 
Bright 's  disease,  which  may  likewise  arise  in  connection  with 
the  same  febrile  maladies,  in  the  absence  of  anasarca,  in  the  un- 
til minished  excretion  of  urea,  and  in  the  period  of  its  invasion, 
Alhumiuuria  from  congestion  coincides  with  the  acme  of  the 
pyrexia,  and  subsides  therewith.  Genuine  Bright*8  disease,  on 
the  contrary,  shows  itself  as  a  sequela,  toward  the  close  of  the 
pyrexial  stage  or  the  (*ommeiicement  of  eonvaleseeuce. 

An  examination  of  the  ki(hieys  of  }>erson8  who  have  died 
from  tlie  primary  fever  while  laboring  under  renal  congestion 
reveals  an  enlarged  and  engorged  condition  of  the  organs,  w^ith 
minute  ecehymoscs;  and,  according  to  VirclioWj  there  exists  a 
catarrhal  state  of  the  canals  of  the  pyramids,  of  which  the  chief 
incidents  are,  in  addition  to  hyperannia,  detuehment  and  disin- 
tegration of  the  epithelium  of  the  straight  tubes,  Tlie  detached 
epithelium  sometimes  shows  signs  of  fatt}"  changes* 
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The  freqnenej  of  this  coiuplication  in  zyraotie  diseases,  varies 
in  dirterent  epidemica*  Koseni^tein  stiif  es  tlmt  in  a  severe  tjpknif 
ei>idemic,  witnessofl  by  hitu  in  1857,  the  nmjority  of  the  pattefiU 
had  transient  albnniinnria,  with  casts  of  tnbes,  and  yet  bo  sm^ 
outi  consequences  followed  therefrom.  In  the  sporadic  typhoid 
of  thiB  oity,  allinminnriu  ift  deddedly  rare* 

Active  renal  conge^stion  of  a  catarrhal  nature  may  also  arise, 
indei>endently  of  any  specitic  fever,  simply  from  exposure  to 
cold.  Such  cases  are  not  very  common,  or  perhaps,  as  Kosei^ 
stein  suggests,  I  hey  are  often  overlooked.  The  symptoms  ?e- 
semble  those  of  a  simple  febricula,  and,  unless  the  urine  chance 
to  he  examined,  the  disonler  will  prolmbly  l»e  passed  over  m 
such.     The  following  example  is  from  Kosenstein  : 

A.  B.,  tet.  30,  previously  healtljy,  experienced  on  the  aftemooo  of 
tlie  Ttli  of  October  a  ebill,  followed  by  lieat  and  severe  pains  ut  the 
reiiftl  region,  wliich  were  jiecoaipanied  with  vomiting.  When  seen, 
she  was  in  a  liigh  fever,  pnlse  \2i>,  very  thirsty,  and  without  appetite, 
Tlie  nrine  was  scanty,  acid,  albnniinon.s  ;  after  standing,  it  de|io«ited 
a  sediment  composed  f>f  nrie  jieid,  bkKKl-eorpiiseles,  epithelial  ca»t^. 
and  free  epithelinm,  I^re^sure  on  the  renal  region  caused  pain,  i^k 
was  cupped  on  the  loins.  On  the  following  day  the  urine  measured 
27  ounces,  apceilie  gravity  ]ri2f>,  otlierwisc  as  before  reported.  On 
the  Kith,  tbe  pulse  was  92,  8kin  moist  and  perspiring,  general  condi- 
tion good.  Urine  in  twenty-four  hours,  2N  ounces,  specific  gravit) 
1025,  acid,  free  from  albumen,  containing  only  a  few  casts.  On  the 
Hucccediug  days  increast*d  diuresis  set  in,  with  diminished  sjxiific 
gravity  of  the  uriae.  The  urine  continued  free  from  alburacn  mni 
formed  elements  (p.  79). 

Cases  of  a  similar  nature  connected  with  subacute  rheumatium 
are  not  very  uneoranion.  The  following,  which  I  saw  with  my 
friend  Mr.  Mellor,  may  serve  as  an  example: 

The  patient  was  a  young  lady  of  2^,  who  had  been  subject-,  for  sev- 
eral  years,  to  frequently  recurring  attacks  of  subacute  articular  rk'n* 
inati.sm,  which  kept  her  in  a  continuously  weak  state  of  health.  Oo 
April  14th,  she  took  cold  through  walking  in  the  wet,  and  was  seixeil 
Tvith  tonsillitis.  As  this  subsided,  the  urine  was  noticed  to  be  bhwiiv 
Hiid  to  contiiin  albumen.  On  tlie  15th  of  May  I  saw  ber  fur  the  first 
time,  She  was  very  pale  and  thin;  there  was  considerable  fever, 
puhe  lOH,  the  loins  were  painful  and  very  tender  on  pressure,  J^kin 
drj',  with  a  tendency  to  tref|uent  vomiting.  Micturition  was  verj 
frequent  (20  times  a  day);  the  urine  amounted  to  three  pints  lu  tk 
tweuty-fuur  hours,  speci lie  gravity  H)10;  it  contained  a  good  deal '^f 
blood  and  albumen,  and  deposited  uric  acid  very  abundantly.  The 
copious  dci>osit  which  subsided  when  the   uriue  was  left  in  rejKWi? 
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eontaiued  oiimerons  large  transparent  casts  (some  stnflded  with  epS- 
thtuliinn)  and  nniuh  free  renal  e[>ithelium.  ^'either  ca.sts  nor  epi- 
thelHini  sbnvred  any  signs  of  fatty  degeneration.  There  was  also 
foiinci  a  lar^re  number  of  pyelitic  cells.  Not  a  particle  of  dropsy  or 
anasarca  ex  listed  in  any  part. 

The  patient  was  dry-cnpped  over  the  loins,  after  which  hot  ponltices 
were  di reeled  to  Uc  kept  (frequently  renewed)  to  the  same  region;  a 
com  pound  jalap  powder  was  administered,  and  a  citrate  of  potash 
mixture. 

lii  four  days  the  fever  subsided,  the  pains  di«a]Ji)earer!,  and  the  skin 
became  moist.  At  the  same  time,  the  urine  waw  far  less  frefpiently 
passed,  and  it  contained  much  less  blood,  altmmen,  and  casts.  It 
»tUl  continued  abundant  in  quantity,  and  deposited  uric  acid  very 
copiously. 

lo  the  course  of  four  weeks,  convalescence  was  so  decidedly  estab- 
lished, that  the  patieirt  was  allowed  to  sit  up.  Tbe  albumen  now 
scarcely  exceeded  *^a  haze"  with  nitric  acid.  She  was  put  upon  a 
phossphoric  acid  mixture,  combined  with  phosphate  of  iron. 

On  June  24th  the  patient  suO'ered  a  relaj>se.  She  was  again  eon- 
fined  to  l»ed,and  the  previous  treat m en t  put  in  force.  Jn  a  few  days 
the  feverish  symptoms  passed  olf;  but  a  good  deal  of  blood,  albumen, 
and  renal  derivatives  continued  to  he  discharged-  t^he  was  now  put 
upon  gradually-increasing  doses  of  dilute  sulphuric  acid,  with  most 
excellent  effect.  The  urine  steadily  resumed  its  natural  cliaracters, 
and  the  patient's  appetite  and  strength  began  tt>  return* 

On  the  24th  of  July,  the  urine  had  become  free  from  albumen  aud 
blood,  and  convalescence  was  thoroughly  established. 

The  case  was,  from  the  beginning,  regarded  as  distinct  from 
geouine  ]]rig!it\H  disciise,  and  considered  as  presenting  the  fea- 
tures of  a  catarrhal  (rlieinnatio  'tj  condition  of  the  pynunidal 
parts  of  the  kidneys,  combined  witli  sonne  degree  of  subacute 
pyelitis.  The  total  absence  of  anasarca,  and  the  general  por- 
traiture  of  the  complaint  forbade  the  idea  of  acute  Bright 's  dis- 
eaae  ;  while  the  state  of  the  urine  and  tbe  progress  of  the  case 
app<-*ared  inconsistent  with  the  chronic  forms  uf  that  formidabie 
disorder. 

Certain  irritants — canthnrideB,  turpentine,  cubebs,  copaiba, 
and  nitrate  of  potash' — act  as  ej>ecial  stimuli  of  the  urinary 
organs ;  and  excite,  when  adioiuistered  in  excessive  doses, 
heruorrhage  from  the  kidneys  and  the  lower  urinary  passages* 
Joboson  relates  an  instance  in  w^bieb  lialf  an  ounce  of  turpen- 
tiue  was  taken  for  the  expuision  of  tape-worm*    In  a  few  lioure 


1  Quiuinc  in  very  rare  cases  produces  congestive  hoemftturift.  This  effect  ap- 
pears to  be  due  to  nn  idioajncrasy.  I  have  km^wn  one  such  pereoa.  Two  cases 
Are  ftbo  reported  in  I  he  Brit.  Med.  Journ.,  for  Juuuttry,  1870. 
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tlie  urine  was  hloody,  and  in  the  deposit  "blood  casts  "were 
discovered,  together  with  a  few  small  inflammatory  cells,  but 
no  epitheliuuK  8ix  days  after,  the  urine  contained  less  blood 
and  albumen.  The  casts  of  tubes  were  still  visible,  and  con- 
tained,  besides  tlie  blood-eorpuReles,  a  large  proportion  of  in- 
flauiUiatory  cells  about  twice  the  size  of  the  blood-corpuscles.' 
The  patient  continued  to  pass  more  or  less  blood  for  some  dayi 
longer.  On  the  sixteenth  day  the  urine  was  free  fi*om  albumen 
and  blood. 

Bouillaud  examined  the  effects  of  cantharides  acting  tbroagli 
the  skin.  lie  states  that,  almost  constantly,  when  large  blisters 
were  applied  to  scarified  portions  of  the  skin,  alburaeu  appeared 
in  the  urine.  After  death,  he  found  the  mucous  niembrane of 
the  peh^is  and  ureters,  in  other  cases  that  of  the  bladder,  in- 
jected,  and  covered  here  and  there  with  false  membranes.  The 
kidneys  were  generally  strtm^ly  congested  and  studded  with 
minute  eccbymoses.  Albuminuria  after  cantharides  usnally dis- 
appeared in  two  or  three  tbiys:  in  a  few  cases  it  lasted  four 
weeks. 

Two  eases  of  poisoning  liy  sulphuric  acid  are  related  by  Ley- 
den  and  Munk,  in  which  albumen  and  easts  appeared  in  the 
urine/^ 

Freriehs  enumerates  irritants  of  this  class  among  the  exciting 
causes  of  genuine  Bright*s  disease  ;  and  brings  forward  two  cast* 
by  Rcinhardt,  in  winch  abuse  of  copaiba  and  cubebs  was  fol- 
lowed l\y  renal  degeneration,  which,  in  one   of   them  provd 
jutal     These  cases  are,  however,  as  Rosenstein  points  out,  io- 
eonclusive,  because  it  is  prolmble  that  the  kidneys  were  already 
diseaned  before  the  use  of  tlie  irritants  was  commenced.    Thefl 
is  no  suflicient  proof  that  genuiue  B right's  disease  has 
ever  followed  an  overdose  of  any  of  these  stimulants*     la  I" 
previous  section,  it  has  been  mentioned  that  in  the  later  fKjriods 
of  dialietes  albumen  not  unfrequently  ajipears  in  the  urine.  The 
excessive  action  of  the  kidneys  in  this  disease  kee|>8  up  a  con- 
stant congestion  of  the  organs;  and,  iu  the  course  of  time,  per* 
manent  anatomical  changes  follow — degeneration  of  the  epitlit?- 
lium,  development  of  cysts,  and  other  structural  alteration*, 
which  are  sometimes  classified  with  genuine  Bright's  disease. 


^  Wore  not  tho&e  rofifil  epitheHu? 

'  Arcbiv  t  j>uth.  Anal.  bd.  xjtii,  p.  2S7. 
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['here  is  jet  one  other  condition  whicli  seems  capable,  in  rare 
instances,  of  producing  an  active  congestion  of  the  kidneys, 
sufficiently  intense  to  determine  albiiniinnria.  In  the  compen- 
satory hypertrophy  of  the  left  ventricle,  which  follows  aortic 
regurgitant  disease,  the  propulsion  of  blood  into  the  aorta  (when 
the  oritiee  is  patulous)  take^  place  with  very  great  force;  and 
the  tension  of  the  arterial  system  at  the  close  of  the  ventricular 
Bystole  rises  considerably  above  the  normal  maximum,  as  is 
indicated  by  the  full  resistant  pulse.'  Practically,  however,  al- 
buminuria traceable  to  hypertrophy  of  this  kind  is  rare.  I 
have  repeate<lly  examined  the  urine  of  f«>rsons  with  immense 
enlargement  of  the  left  heart,  without  finding  albunien  in  more 
than  three  or  four  instances.  The  following  is  one  of  these  in 
which  no  tenable  explanation  of  the  albuminuria  could  be  found, 
except  renal  congestion  from  excessive  power  of  the  left  ven- 
tricle. 

T,  U.,  a?t,  21,  a  warehouseman,  came  uutler  treatment  Feb*,  1S*>4, 
Bufieritig  from  irameuBt;  rardinc  hyperlrojiliy.     The  ajjex  beat  in  the 
seventh  interspace  abiiost  in  the  axillary  line,  arid  seven  and  a  half 
inches   from    tlie    mid-slernal    basi\     The  inipnlse  was   strojig-;  tlie 
whole  body  shook  at  each  l)ertt  of  tlie  heart.     The  pulses  were  visible 
in  all  the  superlieial  arteries.     A  lond  to  and  iVo,  rou^rliish  innrmnr 
was  heard  over  the  aorlic  carlilai^e,  cd*  which  the  diast(die  part  was 
greatly  prohuiged.     This  mnrnnir  was  heard  loudly  at  the  hase,  but 
grew  wettker  toward  the  afiex — lieyond  whieh  it  eeasi^d  to  be  andible. 
The  valvular  mischief  seemed  to  he  eonfineil  to   the  aortie  orifice. 
There  was  no  sign  of  serious  mitral  regurgitation  nor  any  hidicatiou 
of  impediment  on  the  right  side  of  the  heart.     There  was  total  ab- 
sence of  a  cyanotie  tint;  on  the  contrary,  the  face  was  pinkish  pale, 
and  tlie  margin  of  the  lips  and  tongue  were  of  a  faiut  rose;  there 
was  IK)  swellingofthe  veins  of  the  neck  nor  a  trace  of  anasarca.     Ou 
Ihe  other  hand,   the  pulse   was   hard,  resistant,  bisfericus,   ranging 
from  iJ2  to  104,     The  character  of  the  urine  was  highly  signiQeanL 
It  was   not  high-coloreiJ  anil  scanty,  us  in  venous  congestion,  but 
ahundant,  pale,  and  of  low   ypeeilie   gravity.     The  daily  discharge 
v&ried   from  57  to  i]b  onuces,  tlie  spec,  grav,  from  1010  to  1015.     It 
contained  albiimen,   hut  only  in  small  quantity ;    generally  only  a 
haze  wa»  produced  with   rdtric  acid  ;  no  tuhe-i-asts  or  otlier  renal 
derivatives  could  be  detected,  though  otteu   looked  for.     It  was  dis- 


*  It  is  not  probfttite  thnt  iho  r/tran  liiterul  preasure  in  the  Hrterinl  ^yAtem  can 
tVH  W  raided  wbove  I  he  norm  id  degree  in  c*>mpeniiilnry  by  pi'r  trophy  uf  the 
h'ft  ventricle  ;  but  it  is  c[uite  c^mceivuble  and  Mgreenble  to  clinictil  fttcls  thwl 
the  maxim ftm  lenpjon  (Htluined  iit  the  close  of  tbfl  iiysiote)  miiy  be  pxccgftive^  iiiid 
fc<?  foUDterbftUnced,  or  niore  ihan  counterbttlanct'di  by  unduti  diminution  of  ton- 
i>ii  during  tbo  venlriculiir  diustole- 
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tinctly  observed  tliat  tlie  proportion  of  albtiinen  oscillated  in  accon 
aiice  with  the  activity  of  the  heat'L     When  the  veuti'icle  was  in  hlj 
action,  the  album  en  rose;  when  it  became  more  quiescent,  under  1 
influence  of  rest  and   digitalis,  the  albumen  almost  vanished  fori 
time.     I  have  recently  seen  this  patient  again  (March,  18H5)  and  flu 
that  his  state  is  still  as  above  de8<Tit>ed ;  there  is  a  trace  of  albunaeti  m 
the  urine;  but  the  general  condition  is  wonderfully  good. 

The  treatment  of  active  renal  congestion  will  be  descriW 
with  that  of  passive  eongestiouj  at  the  end  of  the  next  sectiotL 
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The  experinienta  of  Robinson  and  Frerichs,  already  citedj  i 
that  an  impediment  or  obstnietion  to  the  return  of  blotkl  from 
the  kidneys  indiioea  passive  eongestion  of  these  organs,  and.  if 
sufficiently  intense,  eaiises  albumen  and  l>!ood  to  appear  in  the 
urine.  An  irniiedinient  of  minor  degree  does  not  render  the 
urine  actually  albuminous,  but  causes  it  to  become  scanty,  high- 
colored,  dense,  and  prone  to  deposit  abundance  of  lithates.  Both 
these  degrees  of  obstruction  are  frequently  witnessed  in  clioic&l 
experience. 

The  obatruction  maybe  Beated  in  the  chest,  as  in  cases  of 
valvular  heart-disease,  emphysema,  and  pleuritic  ettusion ;  or  in 
the  abdomen,  as  when  a  gravid  uterus  or  other  tumor  presses 
ujrf^n  theemulgent  veins  or  the  upper  course  of  the  inferior  ca^ 
Sometimes  a  cirrhotic  liver  compresses  the  latter  vein  as  it  li« 
in  the  hepatic  fossa. 

The  alterations  on  the  side  of  the  urine  are  not  always  pro- 
portional  to  the  degree  of  obstruction  to  the  circulation.  L\ 
are  met  with,  in  which  venous  stagnation  exists  in  an  inten 
degree,  with  dropsy,  orthopntea,  and  pulsating  jugulars, witho 
a  traee  of  albumen  in  the  urine,  and  others  in  which  the  xinni 
changes  are  strongly  marked,  while  the  moregenei'al  sv'taptoin 
of  venous  obstruction  are  only  moderately  so* 

The  two  examples  which  follow,  afford  good  illustrations  • 
unusual  degree  of  renal  derangement,  secondary  to  obstruction" 
to  the  circulation  within  the  chest.  In  the  lirst  case  the  <p^ 
etruction  was  due  to  old  standing  tricuspid  i*egurgitation  ;  in  t'ft 
second  to  extensive  emphysema. 
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Case  T. — A  lawyer's  clerk,  ret  44,  came  under  observation  Dec.  r>th, 
1862.  He  was  suffering  from  anlema  of  the  legs,  ascites,  and  a  severe 
broncbial  attack.  The  featnreH  were  livid;  but  the  veins  of  the  neck 
were  not  distended.  The  heart's  apex  beat  in  the  fifth  interspace,  a 
little  outride  the  nipi>le  line.  The  cardiac  dnlness  extended  four 
inches  vertically,  and  abont  the  same  diaj4onallj  from  base  to  apex. 
The  heart's  action  was  very  irregnbir  both  in  force  and  rhythm;  pnlse 
was  104.  A  loud  blowing  murmur  was  heard  at  the  apex,  of  mitral 
regurgitant  character,  associated  with  a  faint  diastolic  bruit,  which 
was  heard  in  maximum  intensity  over  tbe  second  right  costal  carti- 
lage. Loud  bronchitic  riiles  were  heard  universally  over  both  luugs. 
There  was  copious  mucous  expectoration,  sparsely  speckled  witb 
blood ;  also  severe  dyspuoaa,  aiiiounting  at  times  to  orlhopneea. 


1$ 


Fio.  50. 
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O<0 


CSttt  of  lttt»««  i.nd  b]tiod<iirpuscle«  from  tbe  urlae  of  a  pjitieot  with  inuaivfl  renmi  raageatlon. 

The  arine  was  scanty,  reddisli,  spec.  grav.  1025,  with  abundant 
clouds  of  lithates.  It  contained  a  small  quantity  of  albumen  (equal 
to  about  J).  The  deposit,  examined  under  the  microKCope  (see  Fig. 
50),  revealed  numerous  scattered  blooddisks;  casts  of  tubes,  mostly 
perfectly  hyaline,  sometimes  only  visil^le  when  tinted  with  magenta; 
some  casts  were  dotted  with  withered  remil  epithelia  or  with  the 
nuclei  of  these;  no  oily  or  fatty  particles  were  found. 

On  tracing  back  the  patient's  history,  it  appeared  that  he  had  had 
live  attacks  of  acute  articular  rheumatism,  of  which  the  earliest  oc- 
curred in  his  twentieth  yean  In  one  of  these  the  heart  bad  become 
nfleeled.  The  cyanotic  appearance  and  dropsical  symptoms  had 
shown  themselves  some  months  previously,  bnt  had  suddenly  assumed 
a  fonoidablc  intensity  a  fortnight  befure,  in  conseqtience  of  a  bron- 
chitic attack. 

With  rest  and  other  appropriate  means,  the  bronchial  attack  sub- 
sided in  about  ten  days.  The  dropsical  and  dyspnea  1  symptoms  re- 
ceded, and  a  moderately  quiescent  state  was  attained.  The  urine 
underwent  corresponding  changes  ;  it  became  more  copious^  its  den- 
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sity  fell,  and  the  albumen  faded  to  a  mere  trace:  the  casts  remain^ 
as  before. 

While  under  observation  this  mau  went  through  three  hroncbiUe 
attacks.  In  each,  the  urine  went  back  to  tUe  character  iriveii  of  it  in 
the  tirat  report.  In  the  intervals  a^aiii  the  albumen  became  very 
scant}',  and  on  two  occasions  the  urine  was  found  aUogelber  frw 
from  albumen. 


Case  IL — ^On  Oct.  Hi,  18fi2,  a  strongly-built,  stout  woman,  ipL  43, 
was  admitted  into  the  Manchester  lidirmary,  almost  in  a  slate  of 
aspiiyxia.  She  was  intensely  blue  in  the  tace ;  could  only  bi*enthe  rn 
tljc  upritfht  posture;  her  voice  was  a  faint  husky  whisper;  the  toag^ 
was  livid;  tbe  veins  of  the  neck  were  enormou^ily  dilated;  she  looked 
like  a  persmi  half  choked*  There  was  not  a  particle  of  ccderoa  dot 
any  asi^iteH;  the  limbs  were  firm  and  muscular*  There  was  consider- 
able  drowsiness,  but  no  actual  coma.  The  sputum  was  frothy »  not 
bloody.  The  examination  of  tlie  cbcst  revealed  extensive  capillary 
bronchitis,  in  emtVliyscmatous  lungs;  both  bases  were  somewhat  dull 
There  were  no  cardiac  murmurs;  the  superficial  cardiac  dilluesa  vai 
inappreciable  on  account  of  the  emphysema. 

The  urine  was  dusky  red,  and  *]:ave  a  play  of  colors  with  nitric  acid 
(showing  bile);  no  sugar  in  it;  it  was  albuminous  to  a  i-onsiderable 
degree  (I).  Jn  the  sc^dimcnt,  which  was  ahuiKhint  and  com|>osedaf 
litliates,  were  found  numerous,  tnbe-ca.sts^ — nearly  all  hyaline;  ftoioe 
of  them  studded  here  and  there  with  altered  epithelium,  or  altered 
blood'clisks;  a  nun^her  of  free  cells  were  also  found,  most  oftheni  pi!#- 
corpuscles,  but  some  with  solitary  nuclei — evidently  renal,  and  very 
little  altered  from  their  natural  a|ii)earance.  Or^e  cast  was  seen  90 
studded  with  these  as  to  deserve  the  name  of  an  epithelial  casL  Kot 
a  panicle  of  fat  was  found  in  the  renal  derivatives. 

On  the  n*^xt  day  but  one  (Oct.  18),  the  patient  seemed  to  breatbe 
a  little  easier,  but  tbe  surface  was  still  Julensely  cyanotic.  Of  the 
urine,  the  notes  state:  **  Somewhat  less  highly  colored  ;  very  rooeh 
less  albuminous,  irj  fact  the  urine  ojdy  becomes  hazy  with  nitric  acid; 
casts  and  cells  still  abundant" 

Next  day  tbe  breathing  seemed  again,  if  anything,  rather  easier, 
but  the  strength  was  evidently  failing,  antl  the  drowsiness  was  L>e» 
coming  deeper.  The  urine  no  longer  showed  any  bile  tints,  though 
still  of  a  deep  brown  color.  Albumen  could  only  be  discovered  »«  it 
by  very  careful  testing;  the  casts  had  all  but  disappeared;  a  fv^ 
short  fragments  (slightly  more  granular  than  l^eforc)  could  witli  dif- 
ficulty be  found  and  id  en  ti  tied.  A  few^  blood -corpuscles  were  se^n 
after  diligent  search mg. 

OcL  20.^^There  was  evident  emaciation  jfoing  on,  and  steady  dim* 
inution  of  strength.  Scarcely  any  nourishment  had  been  taken  since 
admission ;  the  voice  was  whispering,  and  the  surface  livid-  The  dpp- 
nteal  syuqitoms  were  at  a  stand-stilt;  drowsiness  on  the  increase. 

(k ■/ .  21.  — ^T he  u r i 1 1 e  w as  n c > w  q Tii t e  free  f r om  albumen,  an d  no  cfL«t« 
could  t>e  found  in  tbe  deposit.     In  tbe  course  of  the  encceediuu 
the  patient  quietly  died,  as  if  in  sleep,  partly  exhausted  by  ^\ 
nourishment  and   the  ctforts  to  breathe,  partly  poisoned  by  the  roe* 
phi  tic  condition  of  the  blood. 
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Autopmj^  18  hours  after  death.  The  heart  weighed  eleven  minces; 
the  valves  were  heiihliy;  a  few  slight  fitheromatoiis  patches  existed 
in  the  fiorta.  The  htnfftt  were  in  a  state  of  excessive  and  universal 
emj>liyseina;  they  ht^Hieil  out  of  their  cavities,  when  the  chest  w^as 
opened,  like  bladders  of  air,  Sfiots  of  iiitenne  eong^estion  were  fonnd 
here  and  there  on  seclion,  and  the  extreme  ItaseR  were  Homewhat 
cederoatons,  Tlie  Itvtr  was  enlarged  and  enn<Tcsted»  The  lidnei/d 
were  considerably  ciilarj^ctl,  and  weighed  together  twelve  oniices;  the 
capsules  iieeled  off  readily.  On  scetion  the  pyramidal  and  cortical 
substances  were  distinct  from  each  other,  aivd  in  due  proportion; 
both  parts  were  intensely  congested,  but  otherwise  natural,  both  to 
the  naked  eye  and  to  microscopical  examination.  The  body  was  still 
moderately  well  nourished  j  there  was  no  anasarca  in  any  part,  nor 
anv  ascites. 


There  is  one  circuinstanoe  in  tbis  history  which  at  first  sight 
appears  contradictory,  namely  the  disappearance  of  the  allmnien 
>£rom  the  urine,  notwitbstaiuliiig  tliut  the  obstniclion  in  the 
chest  persisted  or  eveu  iiKTeased,  and,  indeed,  bronglit  the  circu- 
lation ultimately  to  a  stund-stitL  The  explanation  of  this  occur- 
rence 19,  I  Ijelieve,  to  be  foutnl  in  the  diminishing  pressure  in  the 
arterial  system  from  the  gradual  taihire  of  the  hearths  power, 
8onie  of  Robinson's  experiments  bear  clearly  ou  this  point.  He 
found,  on  ligaturing  the  renal  veins  in  rabbits,  that  vigorous 
animals  exhibited  the  urine  changes  (albuminuria,  &e.)  in  far 
greater  intensity  than  ?/Y^//rer  aiumals ;  and  he  attributed  the 
difference  to  the  fact  that  in  strong  animals  the  powerful  eon* 
tractions  of  the  ventricle  served  to  maintain  a  greater  counter- 
pressure  on  the  arterial  side  of  the  renal  circulation,  and  in  this 
way  mtensitied  the  intrarenal  pressure  or  congestion.  In  the 
jjatient  before  ns  the  pressure  on  tlie  artei'ial  side  was  visibly 
declining  from  day  to  day,  in  consequence  of  the  inability  to 
take  focxi  which  diminished  the  mass  of  the  blood,  and  the  pro- 
gressive  poisoning  of  the  blood)  from  defective  respiration)  wliich 
gi'adually  depressed,  and  finally  aiinibilated  the  contractility  of 
the  ventricle. 

The  state  of  the  kidneys  in  passive  congestion  varies  with  the 
duration  of  the  obstruction.  Wlien  the  obstruction  has  been 
only  recently  established,  as  in  the  woman  whose  case  has  just 
been  related,  the  kidneys  are  fonnd  simply  enlarged  and  en- 
gorged ;  they  resemble  the  kidneys  of  the  rabbits  whose  renal 
veins  were  ligatured  by  Kobiusoti.     But  when  the  congestion 
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has  been  in  existence  for  months  and  years  the  kidneys  are  found 
to  have  undergone  far  more  profound  alterations. 

The  exact  nature  of  the  alterations  in  this  latter  case  ha3bei'a 
a  matter  of  dispute.  Frerichs,  Bergson,  and  Bamberger  consider 
them  as  identical  with  those  in  the  granular  kidney  of  Brigbl'^ 
disease ;  but  Traobe  contends  that  they  are  essentially  different 
The  following  description  of  the  kidneys,  in  old  standing  casas 
of  passive  renal  congestion,  ia  based  on  a  comparison  of  several 
accurate  examinations  by  the  al>ove-named  authors.    The 

are  uniformly  reddened  ;  they  are  decidedly  smaller  and  i 

than  natural ;  their  surface  is  generally  smooth,  sometim^fl 
granular;  the  proportion  of  cortical  to  pyramidal  substance  is 
not  much  altered ;  in  very  chronic  cases  the  cortex  may  be  some- 
what atrophied.  Rosenstein  describes  the  epithelium  of  the 
convoluted  tubes  aa  irregular  in  shape,  and  containing  granukr 
matter  which  is  sometimes  fatty.  The  straight  tubes  are  often 
dilated,  varicose,  and  filled  w^ith  granular,  opaque  epithelium* 
The  basement-membrane  of  the  canals  is  thickened,  and  the 
venous  radicles  greatly  dilated.  The  Malpighian  bodies  are 
highly  injected,  but  otherwise  intact ;  in  very  protracted  eaj«e? 
they  may  become  a  little  atrophied,  and  their  capsules  thickened. 
The  inter  tubular  matrix  of  connective  tissue  is  increased  in 
quantity,  especially  in  the  pyramidal  portions. 

Whatever  anatomical  difficulties  there  may  be  in  the  way  of 
separating  these  cases  from  chronic  Bright*8  disease,  the  clinicAl 
distinctions  between   them  are  clear  and   undoubted.      IJenidrj 
disorder  from  passive  congestion  comports  itself  quite  ditfereiitl| 
from  Bright's  disease  of  independent  origin,  and  from  Brightli 
disease  coming  on  in  the  course  of  chronic  disease  of  homi 
phthisis.     The  contrast  between  the  first  and  the  third  is  very 
marked.     In  the  iirst  (passive  congestion),  the  renal  aflection 
has  no  momentum  of  its  own,  and  makes  no  independent  prog- 
ress; it  oscillates  with  the  rising  and  falling  intensity  of  the 
venous  obstruction  ;  it  remains  throughout  a  sudsidiary  compli- 
cation of  the  primary  disease,  and  assumes  none  of  the  sjiecial 
characteristics  of  Bright's  disease  (urannia,  &c.)*     On  the  otht'f 
hand,  when  renal  disease  declares  itself  in  the  course  of  chrome 
phthisis,  it  assumes  at  once  a  formidable  position.     The  entire 
clinical  complexion  of  the  ease  is  transformed.    Sometimes  even 
the  pulmonary  disorder  is  altogether  supplanted  and  throwriiinw 
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the  backgrniind  by  the  more  rapiJ  progress  and  fatal  course  of 
the  renal  disease  (see  case  of  AL  C,  in  chap,  iv), 

lycatment  of  Conffestion  of  (fie  Ktdnej/s. — Coiigeation  of  the 
kidneys,  whether  active  or  passive,  does  not  often  call  for  sepa- 
rate treatment.  Its  course  and  intensity  are  usually  contingent 
on  the  progress  of  the  primary  disorder  of  which  it  is  a  secon- 
dary pbenoinenon.  But  ^ometimea  active  congestion  has  an  in- 
dependent origin;  in  other  caseSj  although  secondary,  it  is  suf- 
ficiently threatening  to  demand  special  attention.  Passive  con- 
gestion from  cardiac  and  pulmonary  obstructions  can  be  most 
efficiently  relieved  by  remedies  applied  to  the  primary  complaints. 
But  passive  congestion  from  the  pressure  of  a  pregnant  uterus 
— cat^s  which  will  be  considered  at  length  in  the  appendix  to 
this  chapter— not  unfrequently  claims  energetic  treatment  on 
its  own  account* 

The  most  efficient  means  of  combating  active  renal  congestion 
are  complete  rest  of  the  hody ,  eupping  the  loins,  brisk  purgatives, 
the  warm  bath,  and  other  diaphoretics.  In  the  passive  cases, 
cupping  can  only  he  of  service  when  the  congestion  is  due  to  a 
temporary  cause,  such  as  pregnancy ;  in  the  more  common  cases, 
the  application  of  gentle  counter-irritants  to  the  loins  is  more 
serviceable,  namely,  tincture  of  ioJine,  embrocations,  &c.  Deri- 
vation hy  the  bowels  and  skin  is  also  an  important  means  of  re- 
lieving the  overloaded  organs. 
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APPENDIX. 

On  the  Connection  of  Renal  Congestion^  Albuminuria^  and  Brigkts 
Disease^  with  Pregnancy  and  Puerperal  Eclampsia. 

Lever— Guy's  Hospital  Reports,  1848,  p  405. 

Devillikrs  and  Regnauld— Archives  and  Generales,  1848. 

FRERICI18,  I.  c,  p.  211. 

WiEOKR— Schmidt's  Jahrbiicher,  Band  87,  p.  67. 

Braux — On  Uriemic  Convulsions  in  Pregnancy  and  Parturition.    Translated  br 

Dr.  Matthews  Duncan.    Edin.,  1857. 
R08EN8TEIN,  I.  c,  p.  62. 

Abeille — Traits  dos  Maladies  &  urines  albumineuses  et  sucreos.      Paris,  186S. 
Braxton  Hicks— Trans,  of  Obt.  Soc.,  viii,  823. 
Barnes — Ibid. 

Professor  Simpson  was,  I  believe,  the  first  to  call  attention 
to  the  occasional  presence  of  albumen  in  the  urine  of  pregnant 
women.  The  subject  has  since  been  studied  on  many  hands, 
with  a  view  to  elucidate  the  connection  of  the  puerperal  state, 
and  especially  of  puerperal  convulsions,  with  Bright's  disease. 

Albun)inuria  does  not  usually  show  itself  in  pregnancy  until 
the  seventh  or  eighth  month,  and  often  not  until  the  approach 
of  labor.  ^Sometimes,  however,  it  appears  earlier,  even  so  earlr 
as  the  third  month.  It  is  generally  attended  with  a^denlaof 
the  lower  extremities,  sometimes  also  of  the  face  and  upper 
parts  of  the  body. 

Blot  found  among  the  patients  of  a  lying-in  hospital,  that  oue 
pregnant  woman  in  five  had  albumen  in  the  urine:  this  estimate 
is  evidently  very  much  too  high  for  a  general  average.  Abeille 
found,  in  private  practice,  the  proportion  to  be  one  in  ten :  and 
Van  Arsdale  and  Elliott,  one  in  fifty-six. — (New  York  Journ. 
of  Med.,  1856.)  This  last  estimate  is  probably  the  most  nearly 
correct. 

The  albuminuria  of  pregnancy,  and  the  accompanying  anasarcSt 
usually  go  on  increasing  up  to  the  time  of  delivery,  and  thea 
rapidly  pass  away.  As  a  rule,  the  albumen  is  quite  gone  ia 
forty-eight  hours,  sometimes  even  in  twenty-four  hours;  but  it 
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5t  wholly  disappear  for  ten  or  fifteen  days*  If  it  continue 
I  this  last  period,  the  gravest  apprehensions  of  organic 
renal  disease  are  jnstitied. 

A  certain  nuniber  of  pi'egiiant  women  having  albuminuria 
(probably  about  one  in  ten)  are  atlected  with  epileptiform  con- 
vulftione  (or  eclampsia)  before,  during,  or  after  labor.* 

If  we  inquire  into  tlie  origin  of  albuminuria  in  pregnancy  two 
conditions  present  themselves,  wljieh,  together  or  separately,  are 
capable  of  explaning  ita  occurrence:  these  are  (a)  passive  conges- 
tion of  the  kidneys  from  pressure  of  the  womb  on  the  renal 
veins,  and  (b)  the  altered  quality  of  the  blood  which  is  pro|>er  to 
the  pregnant  state. 

The  growing  womb,  mounting  into  the  abdomen,  necessarily 
exercises  a  certain  compresi^sion  on  the  contents  of  that  cavity  ; 
and,  among  other  structures,  on  the  inferior  cava  and  renal 
veins.  This  mechauieal  pressure  occasions  a  passive  congestion 
of  the  kidneys,  which,  if  sutKciently  severe,  induces  albumen 
to  ap(M?ar  in  the  urine,  together  with  blood  and  tube-casts, 
'riiat  this  is  one  of  the  most  efficient  eau?^es  of  albuminuria  in 
pregnancy,  18  indicated  by  the  fact  that  primiparjc,  in  whom  tlie 
parts  are  resistant,  and  the  pressure  therefore  intense,  are  dis- 
proportionately lial^le  to  ulbuniinuria;  also  b}^  the  fact  that 
albumen  does  not  usually  appear  in  the  urine  until  the  later 
jKiriods  of  gestation,  when  the  venous  stagmition  has  readied 
its  height. 

The  altered  condition  of  tlie  blood  probably  contributes  more 
to  the  establi^^hment  of  the  aHleiiiatous  swellings,  especially  in 
the  upper  parts  of  the  body,  than  the  mechanical  pressum.  The 
t^lcNwi,  in  pregnancy,  is  poorer  in  red  corpuscles  and  more  watery 
tlian  natural^ — a  condition  highly  favorable  to  serous  transuda- 
tion, and  to  the  production  of  anasarca  and  albuminous  urine. 

The  expulsion  of  the  f«x*tus  is,  as  has  l>een  stated,  commonly 
tlie  signal  for  the  disappearance  of  the  anleniatous  swellings^ 
^t\f\  the  restoration  of  the  urine  to  its  healthy  state ;  but  in  a 

[certain  number  of  cases  eclamptic  convulsions  break  out  about 
: 


ft 


*  The  liitbUitj  of  nlbuminunc  pregnant  wom(»n  to  ccliimpsi&f  is  estiniAtpd  at 
•  much  higher  mtft  than  ihis  by  Blot^  Muyer,  and  DevUliers  tind  E<.»i;nald,  Tho 
"nn<.Ml  «tiitiBticB  of  thes^t*  ob;^prver^  give  h  proportion  of  about  1  In  4.  Taking  aU 
pi^'i^fitindoft  together — with  and  without  albuminuria — iib>ut  1  in  600  are  com - 
I'lituK'd  with  ec'lainp&iu.     Bruuii  give*  the  proportioD  as  1  in  545. 
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the  time  of  partoritiou,  and  of  these  about  30  per  cent,  prcnre 
fatal ;  iu  certain  other  cases  the  albuminuria  does  not  (Usap[tear 
after  delivery,  but  i>ermst3,  witli  or  without  dropsical  etr    " 
until  there  is  no  longer  auy  doubt  that  genuine  and  com 
Bright's  disease  has  been  established. 

There  has  Ix^en  mneh  dispute  as  to  the  exact  natnre  of  tie 
connection  between  the  events  here  enumerated  and  the  pivbt- 
peral  state.  It  has  been  on  the  one  hand  alleged,  and  on  tie 
other  hand  denied,  that  the  pregnant  state  is  an  cti'eetive  eitcit- 
ing  eauBe  of  I^right's  disease:  it  has  also  been  both  alleged  and 
denied  that  puerperal  eonvuUions  are  of  renal  (iira?mic)  origin. 

There  can  be  no  doubt  that  many  of  the  cases  in  which 
Bright's  disease  coexists  with,  or  follows,  the  pregnant  gtate» 
are  examples  of  the  coincidence  of  two  mutually  indejienileut 
conditions.     Pregnant  women  are  of  course  liable,  like  other 
persons,  to  contract  Bright's  disease  from  any  of  its  ordiiianr 
causes;   and,  again,  women  who  are  already   the  subjects  of 
Bright's  disease  may  become  pregnant.     But  after  eliminating 
the  cases  belonging  to  these  two  categories,  there  are  still,  aal 
believe,  a  considerable  nunihcr  in  which  Bright's  dis^ea^e  hu 
been  really  caused  by  pregnancy.     The  Registrar-General's  re- 
ports furnish  some  valuable  evidence  on  this  point.     In  the  five 
years,  1857-61,  there  were  registered  (12'20  deaths  from  Briglir> 
disease.     Of  these  3699  were  males,  and  2521  females — ^beingiu 
the  proportion  of  HH  females  to  every  100  males:  this  was  ibe 
relative  proportion  betwecT^  the  two  sexes  at  all  ages.     But  the 
deaths  of  women  from  Bright^s  disease  during  the  childbeariRg 
years  of  life  {from  twenty  to  forty-iive),  far  exceeded  this  prrv 
portion — ^being  as  high  as  80  w^omen  to  every  100  men.     Afi^T 
the  age  of  45,  the  proportion  of  deaths  from  Bright  a  dmm 
sank  again  to  59  women  for  every  100  men.     There  seenia  no 
other  conclusion  to  be  drawn  from  these  numbers,  than  thattht* 
puerperal  state  is  a  prolific  cause  of  Bright's  disease. 

Another  question  of  considerable  interest  is  whether  puerperJ 
eclampsia  is  due,  or  not,  to  uncmic  i>oi8oning.  The  affirmative 
has  been  w^arrnly  sup[>orted  by  Frerichs,  Braun,  Litxamno, 
Wieger,  and  others;  and  the  negative  by  Scanzoni,  Defuul, 
Eosenstein,  and  several  more. 

On  the  affirmative  side  it  has  been  shown:  (1)  that  eclamptic' 
fits  are  Bimilarj  symptomatically,  to  ura^mic  convuleioiis;  (-) 
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that  albiimen  is  almost  invariably  present  in  the  urine  of  eclamp- 
tic  patients,  and  that  in  several  ca&es  undoubted  evidence  of 
B right's  disease  has  been  found  in  the  kidneys  after  death  ;  (3) 
that,  frequently,  anasarca  of  the  upper  parts  of  the  body,  and 
dryness  of  the  skin,  coexist  with  albuminuria,  and  confirm  the 
diagnosis  of  Briglit's  disease. 

On  the  opposite  side  it  is  alleged:  (1)  that  there  are  authentic 
instances  (apart  from  epilepsy,  apoplexy,  or  hysteria)  of  puer* 
peral  eclampsia  without  albuminuria;'  (2)  that  anatomical  evi- 
dence of  Bright's  disease  has  only  l*een  found  in  a  niinority  of 
the  cases;  that  more  frer^uently  the  kidneys  have  only  been 
found  congested  without  any  organic  alterations  which  could  be 
identified  with  any  form  of  Bright's  disease;  (3)  that  other 
causes  (than  Bright*s  disease)  have  been  repeatedly  found  in  the 
bodies  of  pei'sona  dying  of  puerperal  eclampsia,  namely,  oedema 
of  the  brain,  and  congestion  of  the  meninges,  which  probably 
were  not  without  concern  in  britighig  about  the  attacks. 

The  want  of  segregation  of  irrelevant  eases  prevents  the  pos- 
sibility of  a  clear  analysis  of  the  tacts  adduced  in  this  dispute, 
But  it  is  evident  that  the  existence  of  well-attested  cases  of 
eclanijisia  without  a  trace  of  albnoien  in  the  urine,  is  fatal  to 
the  universalih/  of  the  uramiic  theory.  On  the  other  hand,  the 
Dot  infrequent  coexistence  of  unrloubted  Bright's  disease  leads 
strongly  to  the  conviction  that,  in  nmny  cases,  the  convulsions 
8re  truly  unemic.  It  must  not,  however,  be  forgotten  that 
pregnant  women  who  are  the  subjects  of  eonlinned  Bright's  dis- 
^Be  frequently  pass  through  labor  without  the  least  convulsive 
iliaturbance* 

As  the  evidence  now   stands,   puerperal   eclampsia  cannot 

always  be  attributed  to  one  and  the  same  invariable  cause.     In 

*otne  instances,  the  convulsions  appear  to  be  essentially  of  a 

^flox  character,  arising  from  irritation  of  the  generative  organs, 

^ting  on  a  nervous  system  in  a  state  of  exalted  sensibility.     It 

i»  at  the   i)eriod  when  this  sensibility  attains  its  maximum, 

tiamely,  during  the  act  of  labor,  that  convulsions  usually  break 

forth.    But  it  is  likewise  about  the  same  period  that  the  pres- 

*  Among  other  examples,  the  following  may  be  referred  to;  AlxsUle,  U  c,  p» 
Wl  Riedel,  ZciUehr.  f.  d.  GeburUheilk,  1858,  p,  13  j  Robm,  Ibid.  1865,  Bd.  II, 
p.  71 
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sure  within  the  ahdomen  becomes  moat  intense,  and  the  stagoa- 
tion  in  the  renal  veins  and  interruption  to  the  secretion  of  urine 
most  complete.  When  the  act  of  birth  eomnienceg  there  are 
added  to  these  causes  of  disturbance,  violent  and  general  mns- 
cular  contractions  causing  Buftiision  of  the  features  and  eotige»> 
tioo  of  the  cephalic  meninges.  J^everal  ex|)losive  elements  are 
thus  brought  together  at  the  same  pc*nod  ;  and  it  is  scarcely  to 
bo  wondered  at  that  the  equilibrium  of  the  nervous  system 
should  he  tlierohj  occasionally  overset. 

The  reeou^nition  of  two  or  more  categories  of  puerperal  ^ 
lampsia,  is  of  nmch  importance  both  for  prognosis  and  treat- 
ment ;  and  the  want  of  some  rational  classitication  of  the  QHg& 
its  duuhtleas  one  cause  of  the  discrepancies  in  the  experience  of 
dittcrent  observers  as  to  the  heueficial  efiects  of  venesection  and 
other  plans  of  treatment. 

At  least  three  categories  seem  to  deserve  to  be  recovxruz-i. 
viz,,  1,  Cases  dfpenfUng  on  confirmed  ami  i*ftronic  Briff/tt'^  ^/  .  w  . 
In  these  the  eclampsia  must  be  regarded  as  maiuly  or  ^^  Im!  y 
uriciilic  ;  the  ultimate  prognosis  is  lethal,  and  depletive  meaiiures 
are  less  indicated  than  chloroform,  &e.  2.  Cases  depending  on 
pnmve  congesimi  of  the  kidneys^  or  on  a  condition  resnaUingj  it 
not  tdenhWd  wifh,  acute  Erifjhfs  disease*  These  are  usually  primi- 
pane;  the  phenomena  are,  probably,  partly  unemic  and  f»artly 
reflex ;  the  prognosis  is  favorable^  were  the  fits  once  over ;  active 
depletive  measures  are  indicated.  3.  Cases  depending  on  rejlfv'tnl 
liierine  irriiaiion  and  meninf/eal  comjestion*  In  these  the  urii»eifi 
md  albuminous:  the  prognosis  is  favorable,  were  the  fits  over; 
they  call  for  active  depletory  measures. 

Something  remains  to  be  said  in  the  wa^y  of  diagnostic  indica- 
tion, in  cases  of  pregtiancy  complicated  with  albuminuria* 

The  urine  of  a  pregnant  w^oman  being  found  albntoinotis— 
ho^v  shall  it  be  known,  whether  there  exists  confirmed  Bright'^ 
disease  or  only  a  temp<irary  disorder  which  will  harmlessly  sa^- 
side  after  parturition?  The  followdng  points  tell  strongly  for 
confirmed  Bright's  disease,— an  abundant  flow  of  pale  urioeof 
low  density  ;  presence  of  granular  or  latty  casts ;  a  eonsideraW^ 
amount  of  aHmmen  and  yet  a  relaxed  state  of  the  abdonieuiinJ 
tissues  geaerally  ;  anemia  ;  a  hypertrophied  left  ventricle;  »H' 
asarca  equally  distributed  (or  nearly  so)  over  the  whole  bofJr. 
The  points  which,  on  the  other  hand,  tell  in  favor  of  congeettoOt 
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•  acute  (and  curable)  Bright's  disease  are, — evident  signs  of 
re  pressure  within  the  abdomen  ;  the  patient  being  a  prirai- 
;  the  quantity  of  albumen  in  the  urine  appearing  to  bear  a 
ortion  to  the  existing  venous  congestion  ;  the  urine  being 
-colored,  scanty,  and  dense  ;  the  anasarca  being  mostly,  or 
jether,  confined  to  the  lower  extremities ;  absence  of  anaimia 
cardiac  hypertrophy. 

7  attention  to  these  points  I  have  been  able,  in  the  cases 
h  have  fallen  under  my  observation,  to  frame  a  diagnosis 
h  the  event  has  justified. 
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Cases  characterized  bj  albuinuuiria  and  dropsj,  depending 
on  structural  changcB  lu  the  kidneys,  are  claseed  together  uuder 
the  general  title  of  Bright^s  Disease. 

Several  difterent  patholog-ical  etates  are  doubtless  included 
tinder  this  designatioo  ;  and  the  ca^ea  present  eonsidcrablc  diver- 
eitv,  not  oulv  in  the  acuteoess  of  their  eourae  but  also  in  their 
modes  of  origin  and  symptoms.  Numerou&  attempts  have  !)een 
made,  to  divide  and  classify  the  various  eouditionsof  the  kidney 
fontid  after  death  from  Bright 's  tliseufie:  and  to  conn e<>t  each 
with  its  appropriate  clinical  liistory.  Hitherto  none  of  these 
attempts  have  obtained  general  assent ;  and  a  regrettable  confu- 
sion of  nomenclature  has  been  added  to  the  inherent  intricacies 
of  the  sabject.  Notwithstanding  the  diversities  just  referred 
to,  the  points  of  resemblance  between  the  several  varieties  of 
Bright's  disease  are  so  strong  and  so  numerous,  that  they  ffu'm 
an  easily  recognized  clinical  group.  This  resemblance  arises,  in 
great  part,  from  the  circumstance  that  the  structural  changes  iu 
the  kidneys,  various  as  they  may  be,  bring  about  the  same  ulti- 
laate  results,  namely,  impoverisliment  of  the  blood  from  loss  of 
albumen,  with  poisoning  of  it  from  retention  within  tljo  body  of 
the  excrementitious  matters  of  the  urine  j  and  the  more  promi- 
nent symptoms  in  Bright's  disease  arise  from  this  clianged  con- 
Jition  of  the  blood,  rather  than  from  tlie  direct  ettects  of  the 
**trnctural  changes  in  the  kidneys. 

Opinions  are  divided,  in  the  first  place,  as  to  whether  there l>e 
'I  ruiidamental  unity  beneath  the  apparent  tliversity;  in  other 
^'ords^  whether  the  'Marge,  smooth,  white  kidney,"  the  'Ismail 
sriiooth  kidney,"  the  "granular  iincontracted  kidney,''  and  the 
"  granular  contracted  kidney/'  are  successive  stages  of  one  and 
rtie  same  pathological  process,  or  represent  radically  distinct 
^liseaseft, 

I)i'.  Bright,  whose  researches  on  this  subject  have  made  his 
<^ame  so  renowned  in  medical  seience,  expresses  himself  quite 
<loubtfully  on  this  point.  Tn  his  introductory  remarks  to  the 
tweiity^three  cases  first  publislied  by  him  in  1827,  he  says: 
"From  the  observations  which  I  have  made,  I  have  been  led  to 
l>elieve  that  there  mav  be  several  forms  of  disease  to  which  the 
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kidney  l)ecome8  liable  in  the  progress  of  dropsical  affections.  I 
Lave  even  thought  that  the  organic  demngements  which  Lav<^ 
already  presented  themselvciS  to  my  notice,  will  authorize  the 
estahfishnient  of  three  varieties,  If  not  of  three  coni[>let€ly 
separate  forms  of  diseased  structure.''  But  toward  the  clo^of 
the  same  remarks  he  (»b?crve5:  ''Although  I  hazard  a  conjec- 
ture as  to  the  existenec  of  those  three  ditferent  forms  of  disease, 
1  am  hy  no  means  contident  of  the  correctness  of  this  %^iew.  (k. 
the  contrary,  it  maybe  that  the  first  form  of  degenerarv  to 
wliieh  I  refer  never  goes  nnich  beyond  the  first  stage  ;  and  that 
all  tlje  other  cases,  together  with  the  second  series  and  the  third, 
are  to  be  considered  only  a8  nioditications,  and  more  or  lessad- 
vanced  states  of  one  and  the  same  disease.*'— (Reports,  pp.  67 
and  60.) 

Soon  after  the  period  when  these  sentences  were  written,  i 
new  vantage-ground  for  the  study  of  renal  diseases  was  acqiiird 
by  the  researches  of  Mr.  jiowman,  which  threw  a  strong  light 
on  the  intricate  anatomy  of  the  kidney.  Ilistologiiits  of  emi* 
uence  both  in  this  country  and  Germany — Busk,  Toynbee, 
Simon,  llcnle,  Kokitansky,  Vin4iow— and  inquirers  who  have 
made  the  suhject  a  special  study — Johnson,  Freriehs,  Basham. 
Dickinson,  Grainger  Stewart,  and  many  more^have  worked 
with  unexampled  perseverance  to  ascertain  the  nature  mi 
arrange  the  varieties  of  the  morbid  processes  taking  place  i« 
the  kidneys  in  Brigl^t's  disease;  and  yet  the  doubt  which  i>os- 
sessed  the  nund  of  Bri^rht  has  not  been  whollv  cleared  awav. 

All  tliis  labor  has  not,  of  course,  been  thrown  away.  Un  the 
contrary,  much  light  has  been  shed  on  the  pathology  of  the 
complaint ;  and  data  of  iniportance  have  been  obtaineil  for 
prognosis  and  treatment.  More  especially  the  examination  of 
the  organic  admixtures  of  the  urine — renal  epithelium  and  cmts 
of  the  uriniferous  tubes — has  yielded  to  Dr.  George  John^oii 
results  of  the  highest  eliniea!  valne,  wliieh  claim  for  him  a  pit* 
eminent  mention  in  this  field  of  pathology. 

Freriehs  considers  that  Bright's  disease  is  esaentialiy  one,aud 
that  it  is  of  an  inflanunatory  nature.  He  divides  the  anatomi- 
cal changes  in  the  kidneys  into  three  forms,  which  he  reganfe 
as  stages  of  the  same  fundamental  process,  uamelj: 


1.  The  stage  of  hyperajmia  and  commencing  exudation. 
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2,  The  stage  of  exudation  and  commencing  change  of  the 
exudation. 

3,  The  stage  of  degeneration  and  atrophy. 

I>r.  Johnson,  on  the  other  hand,  recognizes  several  distinct 
processes  under  the  cotnmon  heading  of  Bright's  disease — hut 
etiefly  two,  and  both  of  an  inflammatory  nature — one  charac- 
terized by  a  shedding  and  destruction  of  the  epithelial  lining  of 
tlie  uriniferous  tiibei;  (desquamaifve  7i^/?Ari7/5\  and  one  without 
such  desquamation,  and  affecting  tlie  intertubular  structures  of 
the  organ  {non-ifesfjuainafive  7iephntis\  lie  also  gives  a  separate 
place  to  '* fatty  degeneration"  and  '^waxy  degeneration"  oi'  the 
kidney. 

Dr.  Dickinaon  divides  Bright 's  disease  into  three  main  vari- 
eties. 1.  2V//f7/  7iephrilis^  in  which  the  oriniferous  tubes  are  the 
t  of  an  inflammatory  action.  This  he  subdivides  into  an 
acute  and  a  chronic  form.  2.  Granular  derfrneraiion^  in  w?iich 
there  is  increase  and  subsequent  contraction  of  the  intertubular 
matrix  of  the  kidney.  3.  DrpuraUvr  distiiSi\  which  is  the  name 
lie  gives  to  amyloid  or  waxy  infiltration  of  the  kidneys. 

Dr.  Grainger  Stewart  suggests  the  name  '*Biight^s  Diseases" 
Aa  more  trul\^  descriptive  than  the  old  designation  '^Bright's 
X>ifiea8e."    He  classities  the  eases  as  follows: 

II,  The  inflammatory  form  ^  of  which  there  are  three  stages^ 
B  a.  That  of  inflammation. 

■         L         **        fatty  transformation, 
f  e*         **        atrophy, 

2,  The  waxy  or  amyloid  fornix  of  which  also  there  are  three 
^ages — 
rt.  That  of  degeneration  of  the  vessels. 
b,         **        secondary  changes  in  the  tubes, 
r.         '*        atrophy. 
3.  The  inrrhotii^  conlravUng^  or  goaty  form. 
In  addition  to  these  he  describes  two  mixed  types,  in  which 
"^^    the  one  ca.se,  the  waxy  form,  and  in  the  other,  the  cirrhotic 
*^riii^  is  combined  with  the  inflammatory  form. 

It  would  lead  me  too  far  to  discuss  the  merits  of  these  and 

^^  many  other  classiflcations  which  bave  been  put  forth.     I 

content  myself  with  simply  indicating  the  more  important  ones. 
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lo  the  following  pages  the  subject  will  be  treated  from  a  clinicil, 
rather  than  an  anatomical,  point  of  view,  and  the  eases  will  Iw 
classified  nnder  the  two  nuiin  heads  of  acute  and  rhronic  Bright^a 
disease.  Tlje  former  embraces  a  compact  and  nniversally  recog- 
nized group,  wliich  formerly  w*ent  under  the  designation  of  "ii^ 
flammatory  dropsy."  It  corresponds  to  the  acute  desquamative 
nephritit^  of  Jolmson,  to  the  first  stage  of  Frericbs,  and  to  the 
acute  tubular  disease  of  Dickinson.  The  latter  includes  the 
protracted  cases,  which  either  have  lapsed  into  a  chronic  state 
from  the  acute  form,  or,  which  is  far  more  frequent,  have  l>een 
chronic  from  the  beginning.  Three  types  of  chronic  Bright*! 
disease  will  be  recognized — L  Cases  which  have  lapsed  from  the 
acute  state  (kidney  smooth,  white,  generally  large,  exceptionally 
dwindled'.  2.  Cases  which  have  been  chronic  from  the  be^D- 
ning  (kidney  granular,  red,  contractiiig),  3.  Cases  associated 
with  waxy  or  lardaceous  (so-called  amyloid)  degeneration  of  the 
kidneys. 

The  presence  of  fat  in  the  renal  substance,  and  in  the  epithe- 
lium of  the  tubes,  is  not  special  to  any  one  type  of  renal  desfen- 
eralion  ;  but  is  found  associated  with  anatomical  changes  of  the 
most  varied  kinds ;  it  has  therefore  no  claim  to  a  separate  cdu- 
sideratiou.^ 


1   NOTK  ON  THE   RkCENT  At)YAKC£8   IN  THE   AKATOMT  OF   THE    KlDSflT  — 

Huch  reliance  ctiimot  be  plBced  on  the  oxRetness  of  the  desert ptiii^Ds  hiihcrJo 
madt;  of  the  micro^copicttl  changes  occurring:  ^^  the  kidnejs  in  Bright'i  dLifiMu 
Thi!  fitigrunt  discreptineies  between  the  deseriptious  of  various  high  &uthoriti«i 
nre  notorious.  It  h  for  this  reason  thut  I  huve  HdopiL'd  »  clinicHl  in^tt^d  <4  id 
anulomicnl  Unsia  of  t'lw.Rsificwlion  ;  und  thnt  in  theftccttanL  of  the  morbid  iinatomj 
of  the  diaeuse,  grenter  prominence  is  given  to  the  alterations  approcinbliK  bj  th* 
ntiked  eyt?  Ihnn  to  those  whicli  are  revealed  by  the  mieroacope.  Thi*  expti&ttioQ 
of  iimny  of  the  discrepnncio^  herif  ulludt^d  to  U^  doubtleaa^  to  be  found  itt  tbeerw- 
neoutt  vit?wa  hitherto  held  res^pecting  the  norrriHl  nntttomy  of  the  kidnoy. 

The  recent  reFertrche&  of  Henle,  Lu^chka,  Kmu-^e,  Cbrzonszczewskv,  V  *' 
Ludwig,  and  ZuwHrykin,  R<'th^  Schweigger-Spidel,  and  oLhL*r  Oerinim  in 
tnnke  it  nbundnnlly  evidf'nt  tbut  the  account  bitlierto  arcepted^  on  the  u\j  i, 
of  Mr.  Bo  wnjutj^  of  the  course  luid  slriifturo  of  the  uriiiiferous  tubvb,  requu       i 
sidenible  mi>fJi Mention.     Henle,  in  the  remarkable  brochure  which,  in  J8^-  :< 
tt  new  impulse  to  thiti  inquiry,  announced   tbnt  there  existed  in  the  pyrann  :ii 
portioDfi  of  the  biJney  two  essentially  different  orders  of  tub«s.     The  one  urd't 
consisted  of  larger  tub«s^  which  ran  downwards  to  open  on  the  paptllse;  Ihew '««? 
called  ibe  op€it  canals.    The  other  order  coosii»ted  of  much  nurruwer  tubr»,  wKicbi 
fificr  running  down  a  vitrying  dii*tance  into  the  pyramids,  rnnde  ft  sbftrp,  lo^p* 
like  hend,  and  rea^cended  into  the  cortical  Kubfllance;  theee  latter  1m 
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GENERAL    ETIOLOOY    OF    BRIGHT  S    DISEASE. 

The  sjiecial  etiologj^  of  the  several  types  of  Bright's  disease 
will  be  separately  considered  in  the  two  following  chapters,  but 

ioopnd  cHntiU.  Henle  believed  that  these  two  systems  of  tubes  were,  throughout, 
<itstincl  from  ejuch  other]  that  the  open  cannifi,  starting  fnirn  the  opening^!  on 
the  papniiP,  asceiide^i  into  the  cortex,  und  then  divided  Knd  subdivided  until  at 
length  ibej  forme<l  a  network  of  commufii^^uting  chitntielgf  that  the  looped 
canaU,  on  the  other  hand^  constituted  a  close  sjfetera  of  tubes,  each  thread  oi 
which  began  in  a  Malpighian  body^  and,  after  sundry  convolutionsj  descended 
into  a  pyramid,  where  it  turned  on  itself  in  the  form  of  a  ioap»  reascended  into 
tUe  C€>rtex,  and  finally  terminated  in  a  second  Malpighiiin  body. 

The  sub»equt'nt  reai'urchcs  of  Ludwig  and  ZHWnrykinj  of  Rnth^  and  of 
Schweijggfr-Seidol — made  independently  of  each  other,  and  romnrkiibly  in 
igreement  on  tlie  mnin  points — show  Ihiit  Uenle  waa  in  error  in  supposing  ihiit 
Ihe  two  Bystema  of  ennuis  did  not  com  muni  cute  with  each  other.  The^  observers 
succeeded  in  establishing  the  continuity  of  1  he  tubes  whi^h  originate  in  the  MuU 
pighian  bodies,  with  the  excretory  canals  which  deWuch  into  the  infundibubi  on 
the  »urfaee  of  the  papilltB — in  so  far  reatoring  the  original  view  of  Bowman,  It 
cannot  be  said  that  the  termination  of  the  inquiry  has  yet  been  reached  ;  thestib- 
Ject  is  still  sttbjudice;  but  enough  baa  been  done  to  render  it  highly  probable  that 
llje  following  scheme  (after  Schweigger-Seidel)  of  the  course  and  structure  of  the 
urtniferuus  canals  is,  in  the  main^  correct. 

If  iho  course  of  a  uriniferous  tube  be  followed  in  the  direclion  tuken  by  the 
urine,  we  shall  find  that,  starting  from  a  Malpighian  body,  it  immediately  fan» 
into  a  knot  of  windings  or  convolutions.  Emerging  from  these,  it  li^nds  down- 
wards towards  the  pyramids,  and  foUowing  a  straight  course,  de^^cends  into  one 
of  these*  to  a  varying  depth  ;  it  then  turns  up  again,  and  reascendi*  into  the  cor- 
tJcnl  part  J  here  it  forms  a  second  and  smaller  seriea  of  windings,  nnd  tinally 
bt^ds  down  once  more,  joins  with  others  similar  to  it«<elf,  and  fm>*?«es  fltraight 
into  tlie  pyramidal  portion ^  when  it  unites,  two  and  two,  with  other  straight 
citnaUt  ftwd  issues  at  length,  greatly  enlarged,  in  an  open  mtmih  on  the  surface 
uf  a  papilla. 

The  looped  section  of  the  tube,  which  dips  into  the  pyramids  {that  portion 
which  intervenes  between  the  two  knots  of  windings)  underg^K's,  tti  a  consider* 
able  length  of  its  course,  a  remarkithle  narrowing  of  its  diamett*r.  This  narrow 
part  is  only  ab^itut  one-third  of  the  width  of  the  renmindi'r  of  the  canal.  The 
narrowing  is  due  to  a  ehuugo  in  the  epithelium,  which ^  In  this  ptirt,  consists  of 
perfectly  clejir  nmall  tlat  cells,  with  prominent  nuclei,  whereas  in  the  widi^r  por- 
tioDff,  the  epithelium  is  compo&od  of  thick,  opaque,  grnnular  cells,  which  nearly 
llll  the  lumen  of  the  tube.  The  available  bore  of  the  narrow  part  appears  to  be 
large  as  thiit  of  the  wider  portions.  The  narrow  part  gonerally  forms  the 
ictual  bend  of  the  loop,  and  a  certain  length  of  it£  descending  and  ascending 
limb  \  but  sometimes  the  ntirrowing  begins  nnd  comes  to  an  end  in  the  descend- 
tag  liuib  of  the  loijp.  The  following  references  may  be  consulted  for  full  details 
on  this  subjei?t:  lI»*nU*,  Zur  Anafomie  der  NUrc^  Gtitt.,  1862;  Luschka,  Ana" 
torn  if  df«  Mrnarhrn^  Tubingen,  18G3,  p,  29ft;  Ludwig  and  Za  wary  kin,  Sitxnni/nb, 
d,  KutM.  Akad.  der  Wis^en^c/iajten^  V'ienna,   l8C3j   Koth,  S^ihwcizer.  Ztiitschr, /^ 
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it  will  be  convenient  in  tbis  place  to  consider  some  of  the  poiDts 
bearing  on  the  etiologj*  of  Bright's  disease  as  a  whole. 

Tlie  want  of  uniforniitj  in  onr  nooienclatiire  of  organic 
eases  of  tbe  kidneys  has  considerably  lesj^cned  the  value  of  the 
returns  of  the  Kegistrar-General  in  this  field  of  pathology.  Caws 
registered  on  the  certiticate  of  death  as  ^'Bright's  disease ''are 
entered  in  these  returns  as  "  nepbria  f  bnt  it  is  evident  that  the 
larger  number,  even  of  the  cases  recognized  &h  Bright's  disease 
daring  life,  are  not  so  registered,  but  are  classified  under  the 
heads  '*  nephritis  "  and  '^  kidney  disease."  To  oVjtain  some  idea 
of  the  pre\ralence  of  Bright  s  disease,  let  us  take  the  numbers 
under  these  tliree  designations.  They  were  registered  in  Eng- 
land and  Wales,  in  18l>8  : 

2076  deaths  from  "  nephria," 
495       '"  "      'Miephritis;' 

2836      "  "      ^^  kidney  disease/' 

— making  a  total  of  5407.  This  yields  only  a  proportion  of  Id 
percent  of  the  total  deaths  from  all  causes— a  number  which 
is  probably  considerably  below  the  true  pro{X)rtionate  mortality 
from  Bright '8  disease,  Withnnt  adniitting,  with  Mr.  Simon, 
that  twO'thirds  of  the  cases  of  Bright's  disease  run  a  latent  or 
undiscovered  course,  it  must  be  allowed  that  a  very  large  num- 
ber are  overlooked  in  these  returns,  and  are  probably  to  befoinid 
among  the  6284  entered  as  'HiropHy/'  or  among  those  euttjretl 
under  "convulsions,"  '^pneumonia,*'  and  other  headings. 

B right's  disease  is  about  one-third  more  common  amonsf  nw^ 
than  women  (1215  men  to  861  females).  This  excess  of  deatb 
among  males,  altbougli  present  at  every  age,  is  not  equal  at  the 
different  periods  of  life:  it  is  most  marked  between  the  a^esof 
forty -live  and  sixty-tive, 

Heilk.  Bern-,  1864,  p,  1 ;  Chratmtitzczcwjkyi  Archiv  f,  pnfk.  Annt,^  lH0i,  p.  1 
Schweiggep-Seid^l,  DU  Nleren  tte*  MtmHchen^  Hullo,  1865;  Frey,  Da*  Mio9\ 
&c,,  J),  361,  L*?ipz,^  186'3;    iilso    tbe  new  edition    of   Henlo's  Armtofiiy,  ttid  i~ 
pHpc»r  by  Uerz  on  Lbe  Anutoiny  of  tbe  Kidneji  Greifswiilder,  Mt*d.  Ber*,  B<1»^ 
Ht^ft,  2]  p.  E»3. 

'  It  is  evident,  howovor,  thj*t   Bright's  disease  Is  gradufllly  boeomin^  1 
known  in  this  country,  «iid  mnre  frGfjiK*ntly  identiflod.    In  18->2,  only  670 dfl 
were  t^ntured  under  **  Nephria/'     In  CHcb  i^ucci^sive  year  the  number  ro»A|^i^ 
out  of  all  projionion  to  the  incrt*a$e  of  the  popuktion,  until  In  1861  ill 
1148,  nearly  ihriee  as  many  m  \n  18-V2 ;  and  in  18G8  it  reached  2076,  nearly  1 
limes  III*   nrjAny  Hs  in    J862.     Corr*.*spondi ugly,  the  entrtos   under  *Mru{i6y*' 
niiniehedj  frotn  9788  to  7301,  and  Lo  G284  for  the  same  three  years. 
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The  mortality  from  Bright*8  disease  shows  a  progrefis^i%'e  in- 
crease from  chiidhood  np  to  about  the  age*  of  50;  in  thu  t^uc- 
eeeding  20  years  the  mortality  continues  steady,  at  a  somewhat 
lower,  but  still  high,  rate;  the  next  decade  shows  a  decided 
cliininutioii  as  regards  E right's  disease,  though  the  general 
mortality  at  this  epocdi  is  at  its  highest  point.  These  tacts  are 
exhillited  in  the  followintj  table; 


I* 


Table  showing  the  number  of  Deaths  re^sfered  ff«  **  I^ephrW*  (Bright* s  diseaHe) 
in  England  and  Wal^f  in  1808,  ftt  (he  different  penods  of  ii/e: 


Under  I  n^in  IR— 25  5IS-4I5  35— W  45-^55 
5  yesn.  yean.  ycArtL  yean,  j can.  jean. 


Both  ftoxen,  .1     75    I  99 


155    290    376  [  S94    873     200 


yean,  yeare,  ^p^^j^jj^    aU  ag«». 


84 
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H  That  eomplex  of  impressions  wbieh  is  familiarly  known  as 
■  taking  eofd  is  the  common  eause  of  Bright's  disease  in  its  acnte 
I  form*  Cold,  operating  more  slowly  and  contiiiuonsly,  also  con- 
B  ^titutes  a  prolitic  source  of  chronic  Bright's  disease.  Persons 
B^vboee  occupation  exposes  them  to  cold,  wet,  and  the  inclemei^- 
B^ies  of  the  seasons,  without  adequate  protection — those  who 
wl^'ork  in  hot  workshops,  and  are  in  tlie  habit  of  going  to  cool 
tlieir  reeking  bodies  in-  the  open  air — the  indigent  classes,  who 
clwell  in  damp  cellars,  insufficiently  clad  and  ill-fed,  annd  dirt 
i  u.ud  squalor,  furnish  a  large  rpiota  of  victims  ih  this  disease. 
B  Dr-  Johnson  is  at  especial  pains  toexjilain  the  moftus  apfmndi 
^  of  this  fre^^nent  cause  of  renal  disease*  lie  contends  that  the 
^  <\efective  action  of  the  skin  causes  certain  deleterious  matters  to 
B  accumulate  in  the  blood,  and  that  the  burden  of  their  eliraina- 
B  tion  is  thrown  upon  the  kidneys,  which  receive  injury  thereby. 
™  It  is  impossible  to  accept  this  view  without  great  limitation, 
seeing  that  supi^ressed  cutaneous  transpiration  ushers  in  a  mul- 
titude of  inflammatory  and  febrile  conditions,  without  provoking 
renal  disease*  AVhen  a  fierson  'Hakes  cold,"  it  is  a  fact,  that 
the  secretion  of  the  skin  is  very  much  diminished  or  altogether 
suppressed ;  but  it  is  not  possible  to  predicate  on  what  organ  the 
mjurions  impression  will  ultimately  settle — whether  on  the 
bronchial  tubes,  the  pleura,  the  lung-tissue,  the  kidneys,  or  some 
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other  organ  or  part  of  the  body  ;  so  that  it  cannot  be  maintaine^l 
that  there  is  any  special  relation  between  suppressed  eutaoeoiift 
secretion  and  the  genesis  of  renal  disease. 

The  abuse  of  spirituous  liquors  ranks  high  as  a  determining 
cauBe  of  Bright  8  disease.  Christison  estimates  the  proportion 
due  to  this  cause,  in  Edinburgh,  as  three-fourths  or  four-fifths 
of  all  the  ctises ;  and  he  justly  remarks  that  it  is  not  hahitoal 
drunkards  only  who  show  this  tendency  to  renal  disease.  Imt 
dnnn-drinkers,  who  are  in  the  constant  pmctioe  of  usine^  ;  ' 
s|»irits  several  times  in  the  course  of  the  day,  without  Im-l  ^ 
actually  intoxicated.* 

Malt  rnjiiors^ — though  far  less  [lernieious  than  spirits — are  not 
without  influence  to  produce  B right's  disease  when  largely  in- 
dulged in.  In  a  journeyman  baker,  recently  under  my  care  at 
tlie  Infirmary,  the  disease  was  clearly  traced  to  a  habit  of  fnJ- 
dling  himself  with  beer  from  Saturday  evening  to  Monday  mum- 
ing,  which  the  patient  hud  fulloweil  for  several  years. 

Very  frequently,  intemperate  habits  go  hand  in  hand  with  a 
grimy  skin  and  exposed  occupations;  and  the  subjects  of  Brigbt's 
disease  are  found  disproportionately  numerous  among  lahoref^, 
well-sinkers,  cabmen^  carters,  hawkers,  glass-blowers,  smelters, 
and  puddlers. 

A  lai'ge  number  of  cases  arise  in  connection  with  some  cffusth 
tutlonal  vice^  more  especially  tuberculosis  or  struma,  and  ehrooic 
lead  poisoning.  Among  the  easier  chisses,  gout  and  constita- 
tional  syphilis  are  prominent  antecedents. 

I  have  not  met  w  ith  any  case  occurring  as  a  sequela  to  agu* 
Both  Becquerel  and  Frerichs  likewise  state  that,  in  dro[isies  fol- 
lowing intermittent  fevers,  they  hatl  never  found  evidence  of 
kidney  disease;  but  Rosenstein  found  no  less  than  23  percent* 
of  the  eases  of  Bright's  disease  in  the  Dantzic  Hospital  refer* 
able  to  antece<Jent  ague.  The  cliaracter  of  the  epidenuc  ^as  with 
scarlatina)  exercises  a  marked  influence  on  the  frequencjr  of  this 
complication.  Ileidenhain,  who  had  an  oi>portunity  of  watch- 
ing a  series  of  epidemics  of  ague  in  Alarienwerder,  states  that 


*  Dr.  Dickinson,  in  hn  re<^ont  work  on  Albuminuriiif  has,  in  ah  ebb 
chapter,  caned  m  question  the  efUdonuy  of  iniGmpcnincti  ai  a  frequent  < 
chronic  Brij^ht'B  distnise.     I  liHve  exatniiied  his  ^iatempnts  at  length  in  A] 
ij]  the  Brit.  Med.  Juurn.  for  Nov.  4,  1871, — and  have  ihown,  conclu«Teiir« 
ht;Htive|  ihut  the  uririimiHiU  he  udvanceji  fire  iaadequaie  to  ahake  the  old  opmiutt 


aENERAL    ETIOLOGY. 


i|t> 


I 


neither  dropey  nor  renal  mischief  occurred  in  the  earlier  ones; 
but  in  the  latest  epidemic  secoDdary  renal  disease  was  en- 
countered in  ahiiost  every  ca^^e*' 

Chronic  affections  of  Jhe  lower  urinary  passages  (cystitis,  stric- 
ture, ^c.)  frequently  lay  the  foundiitiona  of  renal  disease.  In  a 
boy  of  seven,  who  lately  died  in  tlie  Royal  Intiroiary,  a  small 
stone  no  larger  than  an  almojid  was  found  lodged  near  the  neck 
of  the  bladder.  Repeated  sounding  had  failed  to  detect  it 
during  life;  operation  was  consequently  not  iierfomaed.  For 
some  weeks  hefore  death,  general  anasarca  had  shown  itself. 
The  kidneys  were  found  wasted  to  an  extreme  degree;  the  cor- 
tical substance  was  reduced  to  a  thin  edge  no  thicker  than  a 
shilling;  the  pelvis  of  the  kidtiey  and  the  ureters  were  dilated, 
and  their  lining  membrane  thickened  and  bathed  in  pus.  In 
ics  of  this  class  there  is  a  double  inHuence  tending  to  produce 
^nal  degeneration,  namely  the  long-i^ontinued  exhausting  sup- 
puration and  direct  transmission  of  the  inflammatory  process  by 
continuity  of  tissue. 
The  use  of  mercury,  wliit^h  Wells  and  Blackall  believed  cupa- 
le  of  producing  albuminuria  and  renal  mischief,  has  not  been 
found  by  observers  of  wider  experience  to  have  this  effect, 
Raycr  and  Doeir,  out  of  forty  cases  treated  with  mercury  at  the 
Uupital  des  Veneriens,  only  found  a  sliglit  quantity  of  albumen 
in  two — in  both  of  wliieh  its  presence  was  accounted  for  by  the 
existence  of  pua  in  the  urine.  Rayer  further  observes  that  he 
had  for  yeai's  used  a  multitude  of  mercurial  preparations  in  the 
treatment  of  various  diseases  without  ever  having  observed  the 
production  of  dropsy,  lie  also  states  that  lie  had  treated  a  large 
numl>er  of  gilders  affected  with  mercurial  trembling,  and  that 
lie  had  not  seen  a  single  case  of  dropsy  w^ith  coagulable  urine 
supervene  during  or  after  tliis  trenililiTig  (see  also  p.  180,  note', 
A  certain  number  of  cases  of  chronic  B right's  disease  present 
Uiemselves,  in  which  the  most  searching  analysis  fails  to  indi- 
cate the  exciting  cause  of  the  disorder.  In  some  of  the^se  the 
renal  attection  is  only  a  part*manifestation  of  some  widespread 
f  cachexy-,  as  in  an  example  (AL  LI )  to  be  related  in  Chap.  IV,  in 
H  which  fatty  degeneration  coexisted  in  the  heart,  great  vessels, 
H     brain,  and  kidueya. 


*  Boien&teiu,  1.  c,  p.  215, 
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ACUTE  BRIOHT'S  DISEASE, 


Stfnonifnis,— Liffamnmtortj  Dropsy — Acute  Dlffme  Nephritis— Amtk  Tk- 
iquitmativc  JN^ephriiis  (Johnson)— Acute  Tubal  Ne^tliritis  (Dickinson |, 


See  references  prefxed  to  CJmp,  11^  p,  366. 


Analomiccd  Charaekrs. — The  kidneja  are  always  more  or  lew 
enlarged— sonictiiiies  to  twice  their  natural  mze;  their  siirtWe  is 
ftmootli ;  the  capsule  thin,  tranBparent,  and  easily  8trip[>e<l  off; 
their  color  varies;  it  is  generally  a  deep  dusky  red;  but  some- 
times a  light  fawn,  almost  white;  in  other  cases  it  is  mottled 
red  and  white.  The  snperlicial  veins  are  larger  aod  moredi^ 
tinct  than  natui'al.  When  tlie  kidney  is  cut  0{>en  the  cortical 
ibstance  is  found  to  l)e  increased  very  much  out  of  projiortioa 
to  the  pyramidal  The  rcff  congested  kidney  exudes  a  hloody 
sanies  abundantly  from  the  cut  surface;  a  number  of  hemor- 
rhagic sjwts  may  be  generally  seen  Bcattered  through  the  cortex 
or  beneath  the  capsule.  The  surtace  of  the  section  is  dusky  wd. 
and  studded  with  minute  darkerretl  pioiuts,  which  are  the  en- 
gorged Malpighiau  corpuscles.  The  pale  and  the  moiiltd  kidDcy^ 
present  a  contrast  of  color  between  the  cortex  and  the  pyrauiiJ*. 
The  latter  appear  unnaturally  red,  and  from  their  bases  nidial- 
ing  lines  of  red  spread,  fan-like,  into  the  cortical  substance. 
The  cortiea!  portion  is  smooth  and  w^hite,  or  yellowish- white,  ^.^ 
and  spotted  like  ivory. 

Under  the  uneroscoite,  the  chief  and  characteristic  alteratioo 

ia  found  to  be  an  immense  increase  of  the  epithelial  contents  ^  • 
the  convt)luted  tubes.     The  individual  cells  may  be  natural  if-^^ 
appearance;  more  comnnmly  tliey  are  granular,  opaque,  or  di^*- — 
integrated  ;  and  sometimes  a  few  oily  particles  are  deta^ted  \w:m 
them.     The  lunien  of  tlie  tubules  is  choked  up  with  epitheliurik^  7 
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and,  in  extreme  examples,  their  diameters  are  increaseil  to  twice 
and  even  thrice  their  normal  iHcasurenieiits,     Mixed  with  the 

Iepitheliuni  is  more  or  less  blood.  In  the  straight  tubes  evidence 
of  the  same  process  is  seen,  in  a  less  intense  degree.  Their 
larger  boi^  and  direct  course  favors  the  escajie  of  the  detached 
epithelinm,  so  that  some  of  them  are  partially  or  wholly  de- 
nuded, FibrinouB  exutlation  is  found  in  the  tubes  of  the  cortical 
I  and  pyramidal  portions,  forming  glassy  cj^Iinders  of  various  size, 
according  as  the  tubes  have  preserved  or  have  shed  their  proper 
lining. 
The  renal  capillaries  and  the  Malpigbian  tufts  are  either  in- 
tensely injected,  or  they  preserve  their  natural  appearance.  The 
^   intertuimlar  matrix  is  unatlected. 

H  The  morbid  process  seems  to  consist,  essentially,  in  a  catarrhal 
H  condition  of  the  uriniferous  tubes,  with  a  prodigious  prolifeni- 
H  tion  of  their  epithelial  elements.  At  the  lirst  there  is  an  in- 
I  flammatory  congestion  of  the  organs,  with  rapid  swelliTig,  and 
more  or  less  extensive  rupture  of  the  capillaries,  especially  those 

»of  the  Malpigbian  bodies.  On  that  follows  increased  produc* 
tion  of  epithelial  cells:  these  jrmltiply,  choke  up  and  distend  the 
txriniferous  tubes,  thereby  compressing  the  renal  capillaries  and 
impeding  the  circulation  tlirougb  them.  When  this  prnlifcra- 
tion  has  reached  a  certain  degree,  tlie  kidneys,  w4iicli  before 
>%*ore  of  a  dusky  red,  become  pale  or  mottled — ^not  so  much  from 
a.11  actual  deficiency  c>f  blood  in  the  organs,  but  rather,  as  Dick- 
inson explains,  from  the  white  color  of  the  masses  of  epithelium 
c>verpoweriug  the  natural  red  of  the  i>arts. 

The  choking  up  of  the  tubes  with  tlieir  own  epithelinni 
riecessariiy  impedes  the  depurating  functions  of  the  kidneys,  and 
tlie  blood  is  |M)isoned  with  excrenientitious  nuitters.  The  urine 
V>ecome8  scanty  in  amount,  and  deticient  in  its  proi>er  constitu- 

»^x\U  ;  it  carries  with  it,  as  it  ijcrcolutes  the  diseased  ducts,  loose 
epithelium,  blood  and  fibrinous  exudation,  or  detaches  wdiole 
tractB  of  the  lining,  all  of  which  objects  form  an  abundant 
grumous  sediment  in  the  urine. 
^  How  sotm  the  change  from  red  to  white  takes  place,  depends 
H  o«  the  rapidity  of  the  multiplication  of  the  epithelial  cells.  I 
p  have  seen  the  bloodless  condition  reach  an  extreme  degree  in 
L  six  w^eekd.  Dr.  IHckinson  states  that  it  may  occur  within  four 
■     days. 
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Course  and  Si/m.p(oms. — The  invasion  of  the  disea^  is  com- 
n)on]y  almipt,  and  traeealile  to  some  definite  cause.  A  \ 
take^cold^or  falls  into  a  Jit  of  intemperance,  and  next  nu)K:  ,^, 
or  iti  two  or  three  days,  the  face  begins  to  swell,  then  the  bands 
and  hody  generally.  In  another  large  class  of  cases  the  disease 
breaks  out  during  convaleseenee  from  scarlet  fever  or — macli 
less  frequently — some  other  febrile  or  zymotic  complaint. 

Acute  Bright's  disease  is  usually  ushered  in  with  chilliness  or 
ehiveriog,  headache,  nausea,  vomiting,  pains  in  the  back  atid 
limbs,  arrest  of  the  cutaneous  jierspiration  and  oppression  in  the 
chest.  When  fairly  established,  the  symptoms  are  exeeedinglj 
distinctive.  The  countenance  is  pale  and  puffy,  with  a  heavy 
stupid  expression;  the  limbs  and  trunk  are  anasarcous*  The 
oederaatoud  parts  are  resistant  on  pressure,  and  pit  little  or  none 
More  or  less  effusion  takes  place  into  the  serous  cavities,  especi- 
ally the  pleura  and  peritoneum. 

There  is  a  general  febrile  movement ;  the  pulse  is  hard  aiiJ 
full,  the  appetite  lost,  thii^st  excessive;  the  skin  is  dry,  and  the 
whole  surface  lilanched  and  tumefied.  Au  uneasiness  or  dull 
pain  is  felt  in  the  loins,  and  the  renal  regions  are  tender  oti 
pressure. 

The  urine  is  of  a  smoky  or  dusky  hue — in  some  instaaci'* 
dark-brown  like  jiorter — from  the  presence  of  altered  blood.  On 
standing,  it  dejjosits  a  copious,  flocculent,  dirty-brown  or  choco- 
late sediment,  like  the  settling  from  beef  tea.  It  is  very  albu- 
minous ;  it  may  even  become  quite  solid  on  boiling.  The  sjiecific 
gravity,  in  the  stage  of  increment^  is  usually  above  1020,  ofteu 
much  higher,  mounting  sometimes  to  1030,  and  in  one  instarjce 
which  occurred  to  me  e%^en  to  1065.  When  of  high  density,  tie 
urine  is  propnrtionally  scanty  ;  it  ma}^  not  exceed  12  or  IS 
ounces  in  the  twenty-four  hours;  in  exti^me  cases  it  may  sink 
to  4  or  6  ounces,  or  be,  for  two  or  three  days,  altogether  sap- 
pressed.  The  calls  to  void  it  are  more  frequent  than  in  health, 
esj>eeially  at  night  and  in  the  recumbent  posture;  the  patient 
has  to  get  up  three  or  four  times  in  the  course  of  the  night  to 
empty  the  bladder.  The  urine  is  generally  acid,  surchai^:^ 
with  pigment;  it  often  deposits  the  amorphous  urates,  Vfrf 
rarely  it  is  alkaline  from  fixed  alkali.  The  natural  uriaoui 
odor  is  lost ;  it  has  a  faitjt  unpleasant  smell  which  has  been  cotn- 
pared  to  that  of  the  ^vashings  of  fiesh. 
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The  defjoeit  when  examined  microseopically  (see  Fig.  51)  is 
found  to  consist  of  blood'eorpnseles,  loose  renal  epithelium,  free 
nuclei  of  these,  tuhe-eusts,  shapeless  masses  of  coagulated  fibrin, 
and  the  broken  debris  of  all  these  structures. 
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,  gnmutiftr,  blood-  tnd  epithelial  cm^ts  fmm  Ae«BQ  of  acute  Brtgfat^fl  dlaeue*,  free  renml 
epItUellum ;  ftnd  b1r.»odmi«k». 

There  are  also  generally  found  epithelial  cells  from  the  pelvis 
of  the  kidney  and  the  bladder. 

The  renal  epithelia  vary  a  good  deal  in  their  appearance. 
Sometimes  they  look  almost  natural,  only  somewhat  swollen  and 
opaque.  More  frequently  they  are  much  broken  down  ;  their 
nuclei  are  set  free,  or  are  only  invested  in  part  by  the  granular 
cell-contents  which  naturally  surround  them.  The  disintegrated 
epithelium  forms  an  amorphout^  dark  granular  debris  scattered 
over  the  field.  When  very  abundant,  the  epithelium  communi- 
cates a  njilky  apjiearance  to  the  urine.  The  free  nuclei  greatly 
resemble  red  blood-disks  both  in  shape  and  size,  but  they  are 
devoid  of  the  biconcave  figure,  and  refract  light  more  strongly* 
A  solution  of  Magenta  tints  them  of  a  deep  carbuncle-red.  The 
free  blood-disks  are  frajuently  distorted.  When  the  urine  is  of 
high  density,  they  are  shrunken,  and  often  puckered  at  the 
■  margins ;  on  the  other  haud,  when  the  urine  is  of  lower  density, 
I    1017  and  under,  thev  expand,  lose  their  central  depressions,  and 
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The  tube-casts  are  abimdant,  and  of  varied  size  and  apf>earauce. 
Tho  most  eoiiimon  are  of  *'inedinm  "  size,  transparent,  be^t 
with  epithelial  cells  or  bl(K>d-di8k8,  Mixed  with  these  may  tie 
Bome  "  very  large/'  and  some  "  very  small "  hyaline  casts, 
together  with  ojtaque  granular  casts  {Fig.  51)* 

8pecka  of  oil  are  generally  altogether  absent ;  sometimes,  how- 
ever, a  few  Bmall  ones  are  &een  either  on  the  casts  or  wuthin  the 
epithelia  ;  hut  their  number  is  always  quite  insignificant  in  the 
early  stages  of  the  disease. 

The  piHJportion  of  albumen  in  the  urine  during  the  height  of 
the  complaint  varies,  according  to  Frerichs,  from  8.2  to  12.7,  I7i 
and  24,8  per  1000.  Christison  found  27  and  Heller  57p»er  1000. 
The  quantity  lost  in  the  twenty-four  liours  varies  from  80  to 
about  400  grains  (Frerichs,  Gorup  v.  Besanez).  The  natartl 
solid  constituents  of  the  urine  are  diminished  in  proportion  to 
the  obstruction  in  the  kidneyg.  The  excretion  of  urea  falls  to 
100  or  200  grains  [from  400  to  500  grains  in  health)  and  the  in- 
organic salts  are  considerably  lessened.  Uric  acid  maintains 
about  its  usual  quantity. 

The  Uood  becomes  spec Jily  deteriorated  by  the  unnatural  dmiu 
through  the  kidneys.  It  becomes  more  watery  and  poorer  ia 
albumen,  wliile  urea,  uric  acid,  and  the  extractives  are  undalj 
accumulated  in  it.  The  blood-corpuscles  diminish  iu  numliertd 
the  disease  proceeds,  and  a  generally  aniemie  appearance  of  the 
body  is  prod  need.  Fibrin  is  usually  iu  excess,  and  the  blood 
displays  a  buffy  coat.  The  fat  and  inorganic  salta  retain  tLeir 
usual  proportion.  Frcrichs  supplies  the  thiee  following analy^ 
of  the  blood  in  the  early  period  of  acute  Bright's  disease: 

I.  II.  IIL 

Specific  gravity, 1025  1022  10tS> 

1000  pHfU  of  aorum  containi*di 

Water,         . 908.10  915-88  MS-d 

Solidg, 91.90  84  1:2  «1-1 

Albumen 8L40  72.03         517 

Fat 1.42  15.t  1        ,^^ 

Extractive  matters  and  salts,      .        .        .        ^M  10,5J»  j 

After  the  disease  has  persisted  for  a  varialde  period  of  afr» 
days  to  some  weeks,  it  proceeds  to  one  of  three  termiiialions 
viz.,  recovery,  death,  or  lapse  into  the  chronic  t^tute^ 

When  the  case  is  about  to  terminate  favorably,  the  urine* 
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n  quantity  to  three  or  four  pints  daily ;  its  density  falls 
below  the  natural  mean  (1012-1008);  and  the  blood,  renal  ele- 
ments, and  albnioen  gradually  diminish  and  finally  disappjear 
from  it.  At  the  aanio  time,  the  ^kin  becomea  moist,  and  the 
serous  effusions  are  reabsorbed.  The  rate  of  progi^ss  varies  ex- 
tremely. If  albumen  has  totally  left  the  urine  in  six  weeks 
or  two  months,  the  recovery  may  be  considered  quick.  The 
shortest  period  that  I  have  known  to  elapse,  from  the  first  symp- 
toms to  complete  re-establishment  of  tbe  normal  state,  has  been 
ten  days. 

Some  cases  reach  final  recovery  only  after  a  protracted  and 
interrupted  convalescence  of  many  months.  The  urine  during 
this  period  continues  abundant,  of  low  density,  occasionally  of 
pink  color  from  slight  admixture  of  blood.  Tbe  anasarca  is  also 
apt  to  recur  and  disappear,  and  recur  again,  perhaf>e  several 
times,  accompanied  with  febrile  exacerbations  of  subacute  char- 
iicter.  In  one  such  case  observed  by  me  the  symfitmns  tinally 
subsided  in  five  months.  The  patient  was  seen  ten  montbs 
later,  and  tlie  urine  found  ]»erfectl  y  free  from  albumen.  In  a 
eecond  ease,  a  slight  admixture  of  blood  continued,  in  diminish* 
ing  quantity,  tor  more  than  twelve  months*  In  both  these  in- 
stances, and  in  a  tliird  similar  to  these,  the  characters  of  the 
urine  were  uuiforu) :  it  was  cojtious  (three  or  four  pints  daily), 
of  low  density,  slightly  mixed  with  blood,  slightly  ailjuniinous; 
the  renal  derivatives  were  devoid  of  fatj  and,  throughout  the 
convalescence,  comparatively  scanty. 

Not  unfrarincntly,  in  the  ordinary  course  of  recovery  from 
acute  Bright's  disease,  the  renal  elements — both  casts  and  epi- 
tbciium— .show  slight  signs  of  fiitty  changes.  This  eircumstance 
ia  apt  to  embarrass  the  diagnosis,  and  lead  to  the  suspicion  of 
tbe  existence  of  confirmed  and  chronic  Bright'e  disease,  if  the 
case  first  come  under  observation  in  this  stage*  The  doubt  can 
only  be  solved  by  wateliing  tbe  progress  of  the  case  for  a  week 
or  two* 

But  nmttera  do  not  always  take  this  favorable  turn;  and  two 
fieu'  orders  of  symptoms  arise,  arid  bring  life  into  imminent 
peril,  or  involve  it  in  destruction.     These  are  secondary  intlam- 
niations  of  the  serous  membranes  and  the  lungs,  and  anemic  in- 
toxication. 
Of  the  inflammatory  complications,  periearditifi  is  the  most 
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Burelj  fatal,  but  it  is  rare.  Pneiiraonia  is  more  common;  it 
breaks  oat  without  appreciable  exciting  cause,  and  usually  runs 
a  rapid  course  to  a  fatal  end.  Pleurisy  and  fieritonitis  are  also 
not  unfrcqiient,  but  greatly  less  to  be  feared.  More  or  les 
bronchitis  exists  almost  invariably,  When  the  anasarca  risei 
to  an  extreme  degree,  the  integuments  of  the  legs  may  inflame, 
and  even  mortify.  These  secondary  inflammations  are  much 
more  common  in  the  later  stages  of  chronic  Bright  e  disease  tbw 
in  the  acute  disorder. 

The  unemic  phenomeoa  are  due  to  the  retention  in  the  blood 
of  the  excrementitious  matters  of  the  urine.  They  consist  in  « 
train  of  nervous  symptoms — headache,  vomiting,  diarrhcBa,coii- 
vulsions,  and  coma — which  are  frequent  incidents,  and  much  to 
be  feared  in  acute  Bright's  disease.  They  usually  follow  an  ex- 
cessive diminution  or  suppression  of  the  urine  from  the  increai- 
ing  obstruction  in  the  kidneys.  It  will  be  more  convenient  10 
postpone  their  consideration  to  a  future  section,  when  ure?mia, 
in  connection  with  Bright  s  disease  generally,  will  be  discussed. 

Certain  deviations  from  the  usual  course  and  symptoms  are 
not  unfrei|oently  encountered.  Although  serous  eti'usion  gener- 
ally first  shows  itself  in  the  face,  under  the  eyes,  and  then  in- 
vades the  trunk  and  extremities,  it  may  begin  elsewhere— in 
the  feet,  hands,  or  scrotum ;  or  all  parts  of  the  body  may  swell 
up  simultaneously.  The  effusion,  too,  may  shift  its  place  from 
time  to  time,  or  it  may  be  poured  out  with  disproportionaU 
copiousness  iu  certain  localities  (lung,  pleura,  submucous  tissoe 
of  tlie  glottis),  and  thereby  determine  sudden  acct'ssion  of  alarm- 
ing or  fatal  symptoms. 

The  anasarca  commonly  disappears  some  days  or  week^,  or 
even  many  months,  before  the  albumen  has  vanished  from  the 
urine ;  but  aometimes  the  converse  is  the  case,  esj)ecially  in  io- 
dividuals  of  lax  frames  and  anaemic  tendeney^  AVhen  casea  of 
this  latter  class  come  under  observation  for  the  lirst  time  iilier 
the  urine  has  become  free  from  albumen,  they  are  very  apt  to 
mislead,  and  their  true  nature  can  only  be  recognized  by  a  care- 
ful sifting  of  the  patient*s  previous  history. 

Diaf/nosts, — The  general  symptoms,  and  the  alterations  of  the 
urine,  are  so  significant  during  the  height  of  the  attack,  that 
the  disorder  can  scarcely  be  confounded  with  any  other.  Bat 
when  the  pyrectic  stage  is  passed,  and  the  case  becomes  pro- 
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traeted,  there  la  often  great  difficoltj  in  determining  whether 
we  have  to  deal  with  tlie  declining  periods  of  an  aente  and  enr- 
able  disorder,  or  with  a  disease  which  has  already  hipsed  into 
the  chronic  and  irremediable  etate,  or  witli  a  disease  which  lias 
been  chronic  from  the  first.  Chronic  Kright's  disease  is  subject 
to  occasional  febrile  recrudescences,  winch  are  deceptively  like 
an  attack  of  the  acute  disorder.  The  signs  that  the  disease  is 
acute  and  recent  are:  free  presence  of  blood  and  renal  epitbe- 
liuni  in  the  nrine,  absence  of  fat  in  the  discharged  elements,  ab- 
eeuce  of  long-standing  complications,  such  as  hypertrophy  of  the 
left  ventricle,  phthisis,  caries,  necrosis,  and  joint-disease.  A 
careful  consideration  of  the  previous  history  and  of  the  osten- 
sible  cause  of  the  disorder  is,  also,  of  diagnostic  inijiortance. 
The  less  clearly  a  case  can  be  traced  to  a  definite  ex[>osure  to 
cold,  a  bout  of  drinking,  or  to  scarlet  fever,  or  some  other 
zymotic  disease,  the  more  reason  is  there,  pro  tanto^  to  fear  that 
confirmed  Bright  s  disease  is  established- 

Prognosis. — Precise  data  concerning  the  fatality  of  acute 
Bright's  disease  are  wanting.  A  large  majorify  of  the  cases 
undoubtedly  recover.  Frerichs  reckons  the  recoveries  as  two- 
thirds  of  the  individuals  attacked.  Probably  this  proportion  is 
below  the  truth  if  the  scarlatinal  eases  be  included. 

The  signs  of  aj»proaching  resolution  are:  increased  discharge 
of  urine,  diminisbed  impregnation  of  it  with  blood  and  albu- 
men^ sulisiJence  of  the  febrile  pbenoniena,  of  the  anasarca  and 
serous  eflusions,  and  restoration  of  the  cutaneous  transpiration. 
At  the  same  time,  tbe  countenance  loses  its  stupid  expression 
and  its  anaemic  hue,  and  resumes  its  ordinary  healthy  aspect. 
The  coexistence  of  all  these  signs  leaves  no  doubt  of  advance 
toward  a  favorable  issue  ;*but  the  occurretice  of  some  of  them 
without  the  others,  must  not  lead  to  too  sanguine  expectations. 
The  anasarca  may  disappear  totally,  and  blood  cease  to  tinge 
the  urine ;  the  quantity  of  the  secretion  may  iocrcase  consider- 
ably^ the  pyrexia  pass  away,  and  the  general  well-being  of  the 
patient  improve  greatly ;  but  if  the  nrine  contiime  to  contain  a 
considerable  amount  of  albumen,  there  is  strong  reason  to  ap- 
prehend that  the  disease  is  lapsing  into  a  chronic  state,  or  that 
the  amendment  is  but  a  teniporary  lull  in  the  symptoms,  to  be 
followed  at  no  distant  ].>eriod  by  an  exacerbation,  which  sliall 
prove  more  disastrous  than  the  original  attack.     Kecovery  can- 
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not  in  any  case  be  considered  coniplete,  until  the  urine  has  be- 
come perfectly  free  froni  every  trace  of  albumen. 

If  the  urine  become  progressively  scantier,  of  higher  denriiy, 
and  more  abundantly  charged  with  albumen,  tube-ca?t&,  and 
renal  epitlielium,  the  worst  consequences  are  to  be  feared  Tbe 
a<lvent  of  inrtanmiatory  complications,  of  cpdema  of  the  lungs  or 
glottis,  and,  above  all,  of  decided  signs  of  uraemic  jioi&oniug.  are 
of  equally  evil  augury,  and  leave  but  slender  hopes  of  the  final 
preservation  of  life. 

The  prognosis  is  decidedly  more  favorable  in  the  aged  than 
in  the  young,  I  have  several  times  seen  the  disease  in  persons 
over  sixty,  and  once  in  a  man  on  the  verge  of  eighty;  bat  iu 
most  of  them  the  disease  proved  mild,  and  in  all  of  thein  it 
issued  in  recovery. 

Efidogy. — Acute  Bright 's  disease,  though  not  absolutely  ecm- 
fined  to  any  age,  occnrs,  in  the  immense  majority  of  c^ases,  ifl 
childliood  and  youth.  The  individuals  attacked  are  commonljT 
of  good  previous  health  ;  in  two  instances,  however,  I  have  seen 
the  disease  complicated  with  acute  pulmonary  tuberculo&is, 

The  exciting  cause  is  usually  some  definite  exposure  to  aid 
(a  damp  bed,  wet  clothes,  lying  or  sleeping  on  the  damp  ground, 
sitting  in  a  current  of  cold  air,  drinking  cold  water  when  in  a 
state  of  i>erspi ration),  or  a  bout  of  drinking,  A  large  propor- 
tion of  the  cases  are  sequelie  of  scarlet  fever,  or  (nmch  more 
rarely)  of  souie  other  zymotic  disease.  Some  cases  are  due  to 
pregnancy. 

Tnaimcht, — Tf  the  case  is  seen  at  the  time  of  invasion,  the 
patient  should  be  at  ouce  confined  to  bed,  swathed  in  flannei*t 
and  made  to  lie  between  the  blankets.     The  loins  should  1^ 
immediutel}"  cupped  to  eight  or  twelve  ounces  tin  children  to 
two  or  three  ounces).     After  the  abstraction  of  blood,  a  large 
linseed-meal  jyonltice  should  be  applied,  hot,  to  the  loins,  a«J 
changed  every  three  hours.     A  hot-water  bath  or  a  hot-air  hnih. 
should  be  administered  every  evening,  or  every  second  evening 
When  no  conveniences  for  a  hot-water  bath  exist,  an  e.xa*lieat 
substitute   is   found    in    the   ^^  blanket-bath/'     A   large  ibicfc 
blanket  is  wrung  as  dry  as  possible  out  of  boiling  water,  tfwl 
wrapiK?d  rotmd  the  body  of  the  patient;  the  bed-cluthesare  then 
heaped  on.     In  twenty  minutes  or  half  an  hour,  the  hot  blanket 
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is  removed,  aud   the   surface  quickly  dried  with  a  warm  soft 
towel. 

The  bowels  should  be  freelv  acted  on  every  other  MioriViiig  by 
an  active  purge,  such  as  the  eooipound  jalap  powder.  An  en- 
deavor should  also  be  made  to  allay  the  fever  and  restore  the 
action  of  the  skin,  by  citrate  of  potash  draughts,  given  every 
two  hours,  in  ettervescenee,  or  a  mixture  of  the  Liq.  Aniuion, 
Acet.  in  two  or  three  drachm  doses,  with  fifteen  drops  of  tinc- 
ture of  henbane  ir*  an  ounce  of  Inf.  Lini,  Dr.  liurlow  recom- 
mends tartar  emetic  in  doses  of  from  J  to  J  of  a  grain.  I  have 
mjself  employed  the  same  remedy  with  the  best  effects,  every 
four  hours.  J>r,  Johnson  also  speaks  highly  of  autimonial  wine, 
souietimes  eornbined  with  Dover's  powder. 

The  diet  should  be  composed  of  light  farinaceous  substances, 
with  milk,  beef  tea,  and  broths.  Flesh  meat  iu  any  form  is  ob- 
jectionable in  the  early  stage. 

The  abstraction  of  blood  must  be  cautiously  practiced,  on 
account  of  the  tendency  to  aniemia  in  the  later  periods  of  the 
attack;  and  if  the  patient's  health  is  brokeo  by  previous  disease^ 
or  is  cunstitutionally  weak,  even  local  depletion  is  better  omitted. 
If  severe  headache^  coma,  or  convulsions  occur,  the  cupping  may 
be  ref»eated.  In  very  threatening,  sthenic  cases,  where  the  fever 
runs  high,  venesection  ujay  be  practiced. 

When  the  fever  has  abated,  and  the  anasarca  is  yielding,  the 

more  active  measures  should  be  discontinued,  or  pursued  in  a 

_led8  active  niauner;  but  the  efforts  to  restore  and  maintain  the 

stiou  of  the  skin  should  be  persevered  in.     In  the  later  i>cnods, 

when  convalescence  has  been  fairly  established,  preparations  of 

troD  should  be  substituted   for   the  alkaline  and   diaphoretic 

remedies.     It  is  always  well  to  begin  with  small  doses,  anil  to 

feel  one's  way.     A  too  early  resort  to  ferrnginoua  preparations 

may  be  followed  by  a  return  of  the  acute  symptoms.     When 

iron  is  tolerated,  it  acts  with  great  beneiit,  and  hastens  in  a 

marked  manner  the  disapficarance  of  blood  and  albumen  from 

the  urine.     My  exiierience  agrees  with  that  of  Dr.  Parkes,  that 

gallic  acid  exercises  no  beneticial  intluence  in  the  acute  disorder. 

The  use  of  mercury  is  itbjeetionable,  on  account  of  the  ex- 
treme susceptibility  of  patieuts  suffering  from  Bright *s  disease, 
to  the  physiological  effects  of  the  drug.  Severe  salivation  has 
J^een  known  to  ftjllow  very  small  doses.     In  one  of  my  patients 
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two  grains  of  blue  pi!l,  adnunistered  with  extract  of  colocyntli 

oil  two  alternate  njonnnge,  produced  profuse  ptyalisni. 

The  ohstiiiate  vomiting  winch  occasionally  jirevaile,  iiuiy  >e 
cornhattMl  with  creaeote,  or  small  doses  of  cliloroform,  given  in 
iced  solutions,  A  caixifnl  revision  of  tbe  diet  should  also  be 
made.  The  gastric  eyniptome  are  eometinies  due  to 
sympathy  with  the  renal  irritation,  and  sometimes  to  ^^ 
unemic  ix)ifioning.  The  treatment  of  ui-cemia  will  be  considered 
in  a  separate  section. 

The  secondary  thoracic  iufiammations  present  great  diffi«*ultv 
in  their  management ;  the}^  commonly  set  in  when  the  patienr 
i8  no  longer  in  a  tit  state  to  bear  the  ordinary  antiphlogistic 
means;  and  they  roti  their  course  with  unusual  severity  and 
rapidity.  Counter-irritants  and  revulsives  may,  however,  be 
energetically  eraployeil.  Cantharides  and  turpentine  should  be 
avoided,  from  their  special  irritating  effect  on  the  kidneys;  but 
hot-water  applications,  mustard  poultices,  and  elilorotbrm  epi- 
thems  nuiy  be  applied  locally  over  the  chest,  and  to  more  ili§- 
taut  parts — the  calves  of  the  legs,  the  feet,  &c.  Dry  cupping 
over  the  cheat  is  also  a  safe  and  sometimes  vahiable  remedy* 

'When  a  favorable  issue  has  been  obtained,  unusual  care  i«  p^ 
quired  to  guard  against  relapses,  to  which  the  patients  coutinne 
liable  for  a  considerable  period.  The  slightest  ex|>08ure  is  ^ome- 
timcs  fliifficient  to  rea%vaken  the  pyrexia,  and  to  cause  the  reui*- 
pearance  of  albumen  and  hhyod  in  the  urine.  A  complete  suit  of 
flannels  is  essential :  and  aa  a  rule  the  convalescent  should  not 
be  f>ermitted  to  leave  his  room  until  the  albumen  has  disap{ieflred 
froDi  the  urine.  When  that  comes  to  fiass  (or  before,  if  the  cade 
prove  very  lingering),  change  of  air  to  a  warm  shelteretl  locality 
is  likely  to  be  highly  beneficial,  and  to  hasten  the  restoration  of 
the  imfK>verished  blood* 

Objections  have  been  made,  on  theoretical  grounds,  to  theose 
of  the  saline  diuretics  (acetate  and  citrate  of  fiotaeh)  in  acttte 
Bright's  disease.  Experience  has  proved,  however,  that  the? 
may  be  employed  with  great  advantage.  They  become  changed 
in  the  prima'  via'  into  alkaline  carbonates^  and  these  diminish 
tlic  acidity  of  the  urine,  and  render  it  n^ore  bland  as  it  jiereolate* 
the  renal  substance.  In  a  disease  which  teuds  to  spontaneous 
recovery  under  simple  hygienic  and  prophylactic  treatment,  it 
is  necessarily  a  matter  of  extreme  difficulty  to  bring  home  ibe 
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I  evidence  of  the  cii ratine  power  of  drugs ;  but  in  a  considerable 
number  of  cases  of  acute  Bright  s  disease,  coming  under  treat- 
ment earlj,  I  have  obtained  altuost  invariably  the  best  results 

;  by  the  free  administration  of  citrate  of  potash.     And  in  no  in- 

Idtauce  where  the  urine  has  been  rendered  alkaline  in  the  first 
week  of  the  complaint,  have  I  obs6rve<l  the  more  severe  uneniic 
Sj-mptome,  or  aecondary  intlammations.  In  the  later  f)eriods, 
when  the  fever  has  altogether  8ul>sitled,  while  the  urine  stil! 
continues  bloody  and  albuminons,  the  same  medicament  has  not 
rov^ed  of  any  service  in  my  hands. 

IMgitalis  and  broom-tops  may  be  used  freely  in  any  stage  to 
combat  the  dropsy*     Dr.  Christison  recommends  a  combination 

I  of  digitalis  and  bitartmteof  jKJtash  as  superior  to  either  remedj' 
given  singly*  "'The  former  was  usually  given  in  the  dose  of  one 
or  two  grains  of  the  powder,  in  the  form  of  a  pill,  three  times  a 
day,  or  in  the  dose  of  ten,  fifteen  or  twenty  minims  of  the  tinc- 
ture, three  times  daily,  in  a  little  distilled  water  of  cinnamon  or 
cassia.  The  cream  of  tartar  was  administered  thrice  a  day  in 
the  quantity  of  a  drachm  and  a  half,  or  two  drachms,  with 
about  five  ounces  of  water.  Diuresis  may  generally  be  induced 
hy  such  means  in  the  course  of  three  or  four  days,  sometimes 
>ner — seldom,  however,  if  delayed  beyond  the  seventh  day.** 
149.) 

Dickinson  lays  considerable  stress  on  the  desirability  of  en- 
couraging the  patient  to  drink  freely  of  water,  with  a  view  of 
facilitating  the  elimination  of  the  urinary  solids  by  the  kidneys, 
and  thus  iliminishing  the  risk  of  nr^emic  intoxication. 

Hamburger  speaks  strongly  in  favor  of  quinine  in  scarlatinal 
dropsy,  after  the  pyrexia  has  abatetb  lie  gives  to  children  1 J 
or  2  grains,  and  to  adults,  3  to  4  grains,  twice  a  thiy.  Of  47 
severre  cases  thus  treated  he  obtained  amendnient  in  44,  either 
immediately  or  in  a  few  days  (Prag.  Vierteljahrsch.,  1861). 
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See  references  prefixed  to  Chap,  11^  p,  366. 


ANATOMICAL   CHANGES   IN   THB   KIDNBY8. 

The  kidneys  of  persons  dying  of  chronic  Bright's  disease,  pre- 
sent three  chief  types  of  alteration,  viz. : 

Type  I. — Kidney  smooth,  white,  and  enlarged ;  in  extreme 
cases,  rarely  raet  with,  kidney  atrophic  (chronic 
nephritis).  , 

Type  II.  Kidney  granidar,  brownish  or  r^df,  and  contracted 
(cirrhotic  kidney). 

Type  III. — Kidney  lardaceous  or  waxy  (so-called  amyloid 
degeneration^ 

The  sjiecial  clinical  history  pertaining  to  each  of  these  ana- 
tomical types,  has  not  been  made  out  with  suflScient  precision  to 
enable  them  to  be  invariably  recognized  during  life ;  but  much 
light  has,  in  reeeiit  years,  been  thrown  on  the  subject,  enough 
to  permit  a  synopsis  of  the  symptoms,  and  conditions  of  origin, 
of  the  three  types  to  be  presented. 

These  types  are  not  always  found  simple  and  unmixed.  On 
the  contrary,  the  main  ty{)e  of  alteration  present  in  any  case,  is 
often  complicated  by  superadded  changes  belonging  to  another 
type.  Thus  the  smooth  white  kidney  becomes  not  unfrequently 
affected  with  waxy  degeneration  ;  and  the  granular  and  the 
waxy  kidney  are  each  liable  to  inflanmiatory  attacks,  which 
bring  about  changes  belonging  to  the  first  tyi>e.  In  this  way  a 
complex  anatomical  state  is  produced  which  is  associated  with 
a  complex  clinical  history. 
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1.  Smooth  \\^ite  Kidney, 

{Chronic  NephHHjt.) 

The  structural  changes  in  the  smootli  white  kidney  are  simi- 
lar in  kind  to  those  already  described  ae  pertaining  to  acute 
Bright ^8  disease,  hut  advanced  to  a  further  stage ;  the  surtace 
continues  pjerfectly  smooth  ;  the  organ  is  considerably  enlarged ; 
the  capsule  is  thin  and  easily  Btrippcd  ott',  (.'onspiemuis  stellate 
patches  of  bloodvessels  are  seen  on  the  white  or  mottled  surface. 
On  section  the  cortical  substance  is  seen  to  be  greatly  increased; 
its  color  is  ivory  white,  or  (in  cases  of  fatty  transformation) 
jrellowish.  The  cones  retain  their  usual  color,  hut  tliey  appear 
conspicuously  red  from  contrast  with  the  abnornml  wlutencHs  of 
the  cortex. 

The  microscopic  changes^  as  descrihed  hy  Dickinson  and 
Grainger  Stewart,  nre  essoiitially  confined  to  tl^e  nriniferous 
Tubes.  The  epithelial  lining  of  the  tubes  is  enormously  increased 
in  quantity,  and  the  tubes  are  thereby  distended  and  enlarged. 
The  cells  are  swollen,  generally  opaque  and  granular,  and  often 
largely  charged  with  oily  particles.  The  iutertubular  stroma 
is  neither  increased  nor  altej'cd.  In  the  progress  of  the  disease 
21  number  of  the  distended  tubes  and  their  contents  are  broken 
XJp  into  a  granular  deliris,  and  afterwards  alisorbed.  Transpar- 
ent fibrinous  ettu^^ion  and  blood  are  sometimes  seen  within  the 
Tubules.  Tlie  Malpighian  corpuscles  are  either  of  their  natural 
^isse  or  only  sliglitly  enlarged,  and  their  caj>sules  are  thin,  as  in 
The  natural  kidney.  The  cones  undergo  changes  of  a  corres- 
j>onding  cliaracter  with  that  of  the  cortex,  but  less  developed  ; 
»nd  fibrin*ius  casts  are  found  occupying  the  interior  of  the 
straight  tubes. 

The  large  smooth  kidney  generally  remains  large  and  smooth 
to  the  last;  but,  sometimes,  if  the  patient  survive  sufhciently 
long,  the  enlargement  gives  place  to  a  progressive  dwindling; 
find  in  very  extreme  cases,  the  kidney  ntay  be  reduced  to  a 
weight  of  only  an  ounce,  or  even  less.  This  dwindling  is,  how- 
ever, not  an  invariable  event,  even  when  the  patient  survives 
for  some  years.     Dr.  Wilks  relates  the  following  example: 


**  A  voimg  wornan,  ret.  2'i,  had  scarlatina  thrrr  years  before  death. 
There  was  very  slight  eruption  ;  droi)S3'  soon  followed,  which  lasted  a 
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year.  Tlieii  the  patient  was  slightly  better,  but  remained  an  invalid, 
with  fi^tlema  of  the  le«:s,  unlil  the  last  five  months,  when  very  exten- 
sive and  ![^eiieral  rhopsy  catiio  on  and  i)er9(s.ted.  The  nrine  waA  tbea 
acanty,  dark,  and  contained  exndative  deposit.  She  had  three  epi- 
leptiforni  fits,  and  death  snliseqnently  ensned  from  pleiiritis  and  peri- 
card  it  is»  Luiitx^  Wf're  fonnd  very  o?iletnaton8.  The  aorta  and 
arteries  were  covered  with  an  atheroraatons  deposit :  and  the  hidfieyt 
were  larti^e  and  white,  with  an  abundance  of  deposit,  mneh  of  which 
had  unilcrgonc  a  faltv  change."  {Guy's  Hosp,  Rep.,  ^d  series,  vol. 
viii,  p.  243.) 


When  the  smooth  kidney  becomes  atrophied^  the  capsnleis 
somewhat  thickened,  ami  disposed  to  adhere  to  the  renal  iur- 
faee,  and  alight  superficial  depressions  make  their  appearance, 
giving  the  organ  a  slightly  granular  character. 

This  atrophic  condition  seema  to  be  brought  about  by  a  de- 
struction and  gradual  absorption  of  the  distended  tubules  and 
their  epithelial  contents.  The  cortical  substance  is  thus  pro- 
gresBiveiy  eonsuniecl,  while  the  pyramidal  portions  retain  their 
natunil  dinieuBions.  The  bIoodve8st?Is  are  found  much  thick- 
ened, and,  according  to  Grainger  Stewart,  tliere  Is  a  rehitive  iu- 
ereawSe  of  the  tibrous  atroina,  but  by  no  means  to  so  great  au 
extent  as  in  the  cirrhotic  kidniey.  Dickinson  states  that  the 
dwindling  of  the  large  white  kidney  is  usually  due  to  the  stipcr* 
addition  of  amyloid  changes. 

The  large  white  kidney  is  not  unfrequctitly  greatly  infiltrated 
with  fat.  Oily  particles  are  found  in  great  numl^ers  in  the  m\h 
stance  of  the  epithelium,  and  lying  free  in  the  tubules.  It  con- 
stitutes one  form  of  the ''  fatty  kidney/'  This  change  sometimes 
begins  at  an  early  stage  of  the  disease,  but  it  only  reaches  an 
extreme  degree  in  long-standing  eases.  F'atty  transformation 
is  much  more  frequent  when  the  disease  has  arisen  from  cold 
than  when  it  has  followed  scarlatina, 

Sf/nopsi.s  of  Sj/mpioms  artfl  CnndiUons  of  Origin, — The  smooth 
kidney  is  found  in  those  cases  in  which  chronic  Bright's  diseaao 
has  followed  on  the  acute  disorder.  The  invamon  of  the  disease 
has  been  sudden,  and  it  can  usually  be  traced  to  some  definite 
exciting  cause,  either  cold  or  scarlatina.  1  have  also  seen  the 
large  white  kidney  in  chronic  Brigbt*s  disease  tbllovring  t^ 
I>eated  pregnancies,  and  in  a  case  arising  in  the  course  of  phthisis* 

The  average  age  of  106  cases  of  smooth  large  kidney,  exam* 
ined  by  BickinsoUj  was  28.2  years;  in  11  cases  of  smooth  dwia- 
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died  kidney  the  average  age  was  43.6  years ;  whereas  in  250  cases 
of  granuhtr  kidney  the  average  age  was  50.2  years. 

Serous  effumoo  is  an  almost  invariable  coincklence;  the  body 
16  commonly  bloated  with  dropsy  ;  the  face  pale  and  jnifty,  and 
the  cataneoos  surface  eonspicuonsly  white,  smooth,  and  glossy. 
There  is  also  a  markedly  greater  tendency  to  secondary  inflam- 
mations, and  to  nra^nuc  accidents,  tlnm  in  granular  kidney  ;  but 
less  to  valvular  heart  disease  and  hypertrophy  of  the  left  ven- 
tricle. 

The  urine  is  generally  scanty.  Its  specifie  gravity  is  either 
iiormal,  or  somewhat  raised  above  the  usual  average.  It  is  pale 
and  cloudv,  but  sometimes  smokv  and  ting-ed  with  blood.  On 
standing,  it  deposits  a  quantity  of  amorphous  renal  debris  and 
caatd  of  tubes.  The  casts  are  of  various  character,  "  epithelial," 
**gmnular;'  ** fatty/'  and  *' hyaline,'"  Cells  having  the  api^ear- 
ance  of  pus-corpuscles  are  connnon  towards  the  later  f>eriods. 

The  disease  is  of  shorter  duration  than  the  granular  kidney. 
In  fatal  cases  the  ordinary  duration  of  the  disease  is  under  six 
mouths.  Temporary  recoveries  and  relapses  are  frc<juent.  Per- 
manent  recovery  may  be  hoiKnl  for  even  after  the  lapse  of  a  year 
or  more.  In  these  firotraetetl  cases  the  albuminuria  continues 
long  after  the  ch^opeical  symptoms  have  pai^sed  away*  I  have 
known  cases  in  which  abundant  albmuimiria  has  persisted  for 
more  than  a  year  after  all  other  synsptoms  of  disease  had  ceased. 
At  length  tlic  all»timinuria  has  gradually  disapjteared  and  the 
reality  as  well  as  the  appearance  of  health  has  been  established. 

Quite  exceptionally  the  disease  may  be  protracted  for  several 
years.  Dr.  Johnson  records  an  instance  which  entlured  for  ten 
years,  with  good  preservation  of  health  for  a  portion  of  tliat 
jieriod.  Nine  years  before  death,  the  urinary  deposit  clearly  in- 
dicated fatty  degeneration  of  the  kidneys.  After  death  the 
kidneys  were  found  dwindled  to  an  ounce  and  three-quarters  for 
I     the  jmir.* 

^^B  2.  Granular  Contractimj  Kidney, 

^^^^  {Cirrhotic  Kititfti/.) 

W      The  gland  is  diminished  in  size  and  reduced  in  weight.     In 
estreme  cases  the  weight  of  the  kidney  is  reduced  to  two  or 
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tliroo  ounces,  or  less.  Its  surface  is  rough,  and  beset  with  m- 
fiieroiis  roundctl  elevations,  varying  from  the  size  of  a  pin^sheaJ 
to  a  heinp-aeed,  or  even  a  sniall  ]>ea.  The  capsule  is  Of>a([0e, 
thickened,  and  adherent  to  the  subjacent  surface,  so  that  it  can- 
not be  jjceled  off  without  tearing  the  glandular  stnictare.  In 
certain  spots  the  capsule  sinks  into  the  substance  of  tJie  cortei, 
and  divides  the  kidney  irregularly — giving  it  a  lobular  appear- 
ance. On  section,  the  cortex  is  manifestly  atrophied,  as  com- 
pared with  the  cones,  and  forms  a  thin  rim  of  only  a  line,  or 
less,  in  thick nesft  around  tlie  bases  of  the  pyramids.  It  has  a 
red,  or  brownish-red  color,  and  a  coarse  granular  texture.  The 
entire  organ  is  tough  and  rcHietant. 

It  is  only  rarely  that  the  granular  kidney  is  encountenid  in 
the  early  stage  of  its  development.  When  such  is  the  case, 
thickening  of  the  capsule  and  slight  granulation  of  the  surface 
are  found  to  precede  eontraction,  so  that  the  organ  at  this 
period  preserves  its  normal  volume.  The  granular  kidney,  in 
the  contracted  state,  allows  injections  to  penetrate  imperfectly. 
Dickinson  found  that  when  a  stream  of  warm  water  was  pro- 
pelled through  the  lilood vessels,  a  very  considerably  less  qaaa- 
tity  passed  in  a  given  time  than  through  a  healthy  kidney— 
kss  also  than  through  the  large  smooth  kidney^ — showing  that 
the  permeability  of  the  gland  to  the  blood-stream  was  ijreatly 
lessened.  In  the  healthy  kidney,  the  mean  discharge  throogh 
the  renal  veins  in  ten  minutes  was  119  ounces;  in  the  large 
smooth  kidney,  90  ounces  ;  and  in  the  granular  contracted  kid- 
ney, 25  ounces. 

This  diminished  permeability  is  not  wholly  due  to  the  cir- 
rbotiu  state  of  the  intertubolar  matrix,  but  partly  to  thickening 
of  tlie  walls  of  the  minute  arteries  of  the  kidney,  as  has  t^eeu 
reeently  pointed  out  by  Johnson.  (Brit.  Med.  Journ*,  April, 
1870.) 

When  a  thin  section  of  a  granular  kidney  is  placed  under  the 
microscope,  the  secreting  tissue  is  found  to  have  underijone  ex- 
tensive destruction*  The  Mulpighian  bodies  ai'e  shrunk  to  bftlf 
their  size,  and  unnaturally  crowded  together.  Their  vascaUr 
tufts  are  embraced  in  a  librous  and  granular  investment,  and, 
in  extreme  instances,  conipressed  into  an  impermeable  knot  tt 
the  bottom  of  their  capsules.  The  uriniferous  tubes  are  altered 
in  various  ways,  and  to  various  degrees*     Some  are  denuded  of 
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epithelium  and  reduced  to  mere  tubular  threadn ;  othei-s,  equally 
denuded,  contain  glassi^y  til»riiinus  cylinders;  while  olliere  are 
cranmied  with  l>roken-up  cuithelium.  Oil  is  fmuid  not  uiitVe- 
quentiy  both  in  the  filnnnou8  exudation  and  in  the  disintegrated 
epitlieliuiTi,  hut  not  so  coiuniouly  nor  so  alnvndantly  as  in  the 
Bntooth  kidue\\  Amid  tubes  changed  to  this  degree,  are  found 
others  not  much  altered,  luid  lineil  with  their  projier  and  healthy 
epithelial  investment.  Between  the  wasted  strueturea  lies  a 
large  quantity  of  adveutitioya  conneetive  tissue,  which  gives 
the  organ  its  peculiar  toiighne«t*. 

Of  the  intimate  nature  of  the  process  wdiieh  finally  bringa 
about  this  result,  there  are  conflicting  o[iinions.  Dr,  »Tohnson 
believes  that  the  mischief  begins  in  the  epithelial  cells,  while 
IHckinson  and  Grainger  iStewart  describe  it  as  originating  in 
the  intertnbular  matrix,  and  as  consisting  essentially  in  an 
enormous  byi>ertrophy  of  the  fibrous  stroma  of  tlie  organ  By 
the  pressure  and  contraction  of  this  fibrous  material  the  urin- 
iferous  tubes  and  Malpighian  corpuscles  are  extensively  de- 
etroyed,  and  the  size  of  the  kidney  h  progressively  reduced. 
According  to  Dickinson  the  fibrous  growth  Itegins  beneath  the 
capsule,  and  then  penetrates  into  the  interior  of  the  cortex* 
The  points  where  tlie  fibrous  processes  jenetrate  are  depressed, 
and  when  these  are  numerous  and  distributed  with  tolerable 
regularity,  the  apj^earance  of  8Uf>erficial  granulation  is  pro- 
duced ♦  The  disease  thus  travels  from  the  surface  towards  the 
central  parts,  and  eventually  involves  the  pyramids. 

The  development  of  cysts  is  very  common  in  the  granular 
kidney.  They  vary  in  size  from  a  piu's-head  to  a  jjea  or  a 
hazebnut ;  hut  many  are  so  minute  that  they  can  only  be  de- 
tected l)y  the  microsco|ie»  not  being  larger  tlian  the  width  of 
the  uriniferouB  tube«.  Mr,  Himou  believes  that  they  are  formed 
by  an  inmiense  dilatation  of  epithelial  cells — adevelopniient  that 
seems  includible,  considering  the  fragility  of  the  outer  portions 
of  these  cells  ;  and  one  that  w^ould  be,  so  far  as  I  know,  with- 
out parallel  in  histogenesis.  A  better  sostained^  and  more  com- 
monly accepted,  view  is,  that  they  are  produced  by  obstruction 
of  the  uriniferous  tubes  with  exudation,  at  iutervalsj  or  by  com- 
pression of  their  walls  at  interrupted  sjiots  by  the  contracting 
adventitious  tissue.  The  spaces  thus  inclosed  become  distended 
with  a  serous  fluid,  and  are  sometimes  found  lined  with  an  epi- 
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thelial  layer.     Their  contents  are  not  urinous^  but  conmst  of  j 

aI!)uoiinniis  saline  solution.     lu  the  cones  the\*  are  sometir 
elongated  aiiti  placed  end  to  end  like  a  string  of  sausages  (Dicfc 
inaon).    (See  Cysts  and  Cystic  DEaENERAXioN  in  the  KjdjjeyiI 

Sf/nopms  of  S^/mptoms  and  CondUions  of  Origin, — The  crranuli 
kidney  is  found  in  the  vast  majority  of  those  cases  of  Brightj 
disease,  which  are  chronic  from  the  beginning — those  whw 
commence  insidiously,  without  definite  exciting  cause.   Drop 
is  altogether  al>sent  in  a  considerable  proportion  (j:»erhaps  ini 
quarter — according   to   some,  in   one-half—)  of  the   casea,  aud 
when  present,  it  is  commonly  slight,  and  limited  tocpdemaof 
the  ankle*^  and  legs,  or  a  puftiness  under  the  eyea.     It  often  « 
appear^  for  a  while,  and  returns  again. 

The  disease  may  run  a  latent  course  for  months  and  yc 
A  deep  constitutional  cachexy  is  associated  with  it  in  a  laij 
proportion  of  t^a^es.     The  subjects  of  it  are  more  advanced  || 
years  than  those  of  tlie  smooth  large  kidney  (see  p,  391). 
cutaneous  surface,  though  pale  imd  anaemic,  has  not  the  co 
spicuous  whiteness  of  the  preceding  ty|>e,  and  the  features  \ 
often  pinched  and  sallow.     Cardiac  hypertrophy  is  a  very  fre- 
quent concomitant. 

The  urine  is  copious — three  or  four  pints  a  day — and  of  loil 
specific  gravity;  the  quantity  of  albumen  is  comparative 
small ;  in  rare  cases  it  may  even  be  temporarily  absent  from  X\ 
urine.  Toward  tlic  .termination  of  the  disease,  however,  tl 
iirioc  becomes  scanty,  or  even  suppressed.  The  deposit  is  slighl 
coniiK>Bed  of  hyaline  and  granular  casts,  with  very  slight 
njixture  of  ejiithelium,  not  often  fatty:  tlie  deposit  is  often  J 
scanty  that  it  may  escape  detection,  or  there  may  really  be  notii 
A*t  a  rule,  blood  is  absent. 

The  common  predisposing  causes  are  habitual  intenij>era(K^, 
gout,  lead  poisoning,  repeated  exposure  to  cold,  and  exteusiveU 
distributed  fatty  degeneration  of  the  tissues. 


As  these  two  types — the  smooth  large  white  kidney,  and  the 
granular  red  contracting  kidney — constitute  the  vast  majority 
of  cases  of  Bright  s  disease,  the  question  of  the  oneness  or  mul- 
tiformity of  Bright'.'^  disease  has  mostly  been  limited  to  the  in- 
quiry— whether  the  latter  is  the  ultimate  stage  of  the  former, 
or  whether  the  two  are  distinct  from  lirst  to  last. 
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Reinhardt  and  Frerichs  believe  that  the  large  white  kidney 
will,  if  the  patient  survive,  eventiiallj  become  granular,  red,  and 
contracted.  This  view  seems  latterly  to  have  gained  common 
assent  in  Germany,  and  in  Kosenstein^s  recent  edition  of  his 
work  it  18  adopted  withnut  discussion.  In  this  country^  how- 
ever, the  opiXJsite  view  has  steadily  gained  ground  ;  and  the 
evidence  brought  forwanl  by  Johufion,  Wilks,  and  Dickinson 
appears  to  place  the  matter  beyoud  reasonable  doubt. 

Johuflon  found  that  out  of  2<i  fatal  cases  of  enlarged  kidney, 
observed  by  himself,  there  was  drof>sy  in  24,  or  92  per  cent.; 
whereas  in  33  fatal  cases  of  contracted  kidney,  there  had  been 
dropsy  only  in  14,  or  42  per  cent.  He  pertinently  obiter ves: 
*^  If  all  the  contracted  Bright 's  kidneys  have  ]uissed  through  a 
previous  stage  of  enlargement,  it  is  ditficult  to  understand  how 
it  can  hap[>en  that  the  majority  of  those  patientti  who  have 
reached  the  iinal  stage  of  renal  degeneration  should  escape  the 
droj^y*  which,  in  a  greater  or  less  degree,  troubles  nearly  all 
those  who  die  in  what  is  assumed  to  be  an  earlier  stage  of  the 
same  disease/'* 

Convulsions  and  secondary  inflammations  (pneumonia  and 
peritonitis)  are  more  frequent  with  the  smooth  kidney  ■,  whereas 
hypertrophy  of  the  left  ventricle,  atheroma  and  afH3plexy  are 
more  frequent  with  the  granular  kidney. 

It  must,  of  course,  be  borne  in  mind  that  it  is  not  now  dis- 
puted that  the  large  %vhite  kidney  does  sometimes  sufter  atro- 
phic changes,  and  that  in  exceptional  cases  it  may  at  length 
dwindle  to  very  small  dimensions.  Johnson  and  Diikinaon 
and  Grainger  Stewart  adduce  several  examples  of  such  a  change, 
but  they  insist,  that  even  in  its  furtliest  stage  of  contraction, 
the  smooth  white  kidney  is  still  distinguishable  from  the  granu- 
lar red  kidney. 


S.  Lardaceous  or  Waxy  Kidney. 

{^fk^'CaUeil  Amytokt  Degeneration  of  Vireh^tw — De/jurfttire  Di^enu  nf  Dickinson,) 

Most  pathologists  now  distinguish  the  waxy  or  lardaceous 
kidney  from  the  preceding  varieties  of  Bright's  kidney. 


■  Med.-Cbir.  Trftns.,  vuL  xlii,  p.  166« 
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Externally,  the  waxy  kidney  is  sraootli,  or  eomctimes  slight) r 
mngliened  ;  the  capsule  peels  oft'  readily.  The  organ  is  usua% 
enlarged,  sometirnes,  however,  dimiiii?hed  in  size.  On  section 
the  appearanee  is  eharaeteristic.  The  cortex  is  bloodless,  of  a 
white  or  yellowish  color,  with  a  waxy,  smooth,  translneeot  ap- 
pearance, reAemhling  haron-rind.  The  organ  18  conspicn 
tough  and  hanh  On  the  smooth  cut  surface,  little  appea 
of  the  natural  secreting  structure  is  seen,  but  it  m  dotted  over 
with  liright  glancing  jroints:  tliese  are  the  changed  Malpighian 
bodies.     The  cones  appear  luinaturaily  red  and  distinct. 

This  description  answers  only  to  extreme  degrees:  in  slighter 
cases  the  nature  of  the  change  can  only  be  made  out  with  the 
microscope,  or  by  applying  a  solution  of  iodine.  When  a  thin 
section  is  highly  magnified,  the  waxy  material  is  seen  to  affect 
mainly  (sometimes  exclusively)  the  bloodvessels.  The  deposit 
invades  primarily  the  muscular  coat  of  the  arteries,  which  it 
renders  abnormally  thick  and  trarisparent,  thereby  diminishing 
the  hi  men  of  the  vessel*  The  Malpighian  corpmicles  are  the 
parts  earliest  attacked.  They  apjjcar  as  shining  particles  with 
thickened  capsules;  their  vascular  tufts  are  intiltrated  with  the 
waxy  material  In  advanced  eases,  the  vasa  afferentia,  with 
the  arteries  and  capillary  network  of  the  cortex^  and  even  the 
vessels  of  the  p}  raniids,  are  siniilarly  changed. 

The  epithelial  cells  of  the  uriniferous  tubes  are  commonly 
withered,  often  infiltrated  with  fatty  molecules;  bat  they  are 
never  tljcmselvcs,  according  to  Wagner,  the  seat  of  waxy  changeL* 
Hyaline  waxy  casts  exist  in  soruo  of  the  tubules.  The  stronia 
■of  the  gland  is  much  increased  in  quantity,  but  is  not  lardaeeoui 
in  character. 

The  proj>er  test  for  waxy  degeneration  is  a  watery  Bolatioii  of 
iodine,  wliich  imparts  to  the  jvortions  so  aftected  a  deep  mahogany 
brown  color,  whereas  the  parts  not  so  affected  take  a  merely 
yellowish  tinge." 

The  liver  and  spleen  are  usually  enlarged,  and  in  a  lardaeeous 
state,  when  the  kidneys  are  so  aftected.     Of  77  cases  collected 


^  Dr.  6.  Stewart  filntt^a  tb^t^  occasionally,  epitbelial  cells  are  found  on  th«  i 
in  tht*  urinnry  deposit,  which  exhibit  thi*  peculiar  reaction  of  Inrdaceous  m*tt»f« 

•  Tho  liquor  io^li  nf  the  new  British  PharmHcopceifi,  diliited  with  water  oulil 
it  biVB  the  color  of  brown  sherry,  ig  recom mended  a&  a  convenient  form  for  licli&g 
WHxy  degeneration  (Dickmion). 


ANATOMICAL    TYPES — LARBACEOUS    KIDNEY. 


397 


by  Roeetisteio,  the  three  organs  together  were  aficcted  in  48  ; 
the  spleen  and  kidneys  in  20;  the  liver  and  kidneys  in  4 ;  and 
the  kidnejB  alone  in  5  eases. 

The  chemical  nature  of  the  waxy  material  has  only  recently 
been  investigated.  Virehow  concludes!  from  the  violet  color 
produced  by  iodine  and  siilphuriii  acid  that  it  belonged  to  the 
same  group  as  starch  and  cellulose,  which  likewise  yield  a  violet 
tipt  with  the  same  reagents.  But  the  ultimate  analyses  of  C. 
Schmidt  and  Kekule  show  that  it  contains  nitrogen^ — and  indeed 
as  much  as  15  per  cent.,  or  almost  exactly  tlie  same  proportion 
t0  the  protein  compounds.  Keither  of  the  chemists  named  could 
produce  a  particle  of  sugar  from  it  l>y  boiling  with  dilute  sul- 
phuric acid»  It  further  resembled  allnimiDous  compounds,  in 
yielding  a  violet  color  w^ith  the  cupro-jaotassic  solution,  in  dis- 
solving completely  in  dilute  caustic  jK>tash,  and  in  being  precipi- 
tated from  this  solution  in  white  flocks  by  acids.'  The  |»ropor- 
tion  i»er  cent,  of  carbon^  hydrogen,  and  nitrogen,  found  by 
Kekulef  in  purified  waxy  matter  from  an  exquisite  specimen  of 
lardaceous  spleen  was:  C  53.58  ;  II  7.00  ;  N  15>4 — which  corres- 
ponds closely  with  the  percentage  of  the  same  elements  in  albu- 
men. Dickinson  considers  it  a  variety  of  libriu^jut  dittering 
from  ordinary  fibrin  in  containing  about  one- fourth  less  alkali 
and  a  somewhat  larger  proportion  of  earthy  salts.  To  call  it 
**ain3'loid"  is  simply  a  misnomer,  and  an  unfortunate  one,  be- 
cause it  leads  to  confused  notions  as  to  the  existence  of  some 
connection  between  waxy  degeneration,  and  the  (genuine)  amy* 
loid  substance  founj  in  the  healthy  liver. 

S}/7Wpsis  of  Si/mptorns  and  Condilions  of  Ongin, — Waxy  degen- 
eration of  the  kidneys  always  comes  on  insidiously  and  in  ca- 
chectic persons  debilitated  by  some  pre-existing  wasting  dia- 
eaee.  In  145  instances  collected  by  Fehr  it  coexisted  with  the 
following  disorders:* 

Puimoniiry  tLib^rck*,     ........     48  cases, 

(complicnted  with  ctiries  m  5  c«S€»,  wiili  othtjr  dlsetuefi 
in  6  ciBes), 

dreichMjB  thAt  the  *'  ftm^rloid  reaction  *^  (with  iodine  and  eiilphurff.'  Ncid) 
obtnined  by  him  m  perfection,  with  dccolurizf^tl  flbrin  from  im  old  hivtnii- 
i  tocele. 

•  A.   Fehr,     Ueber   die  Amyloide    Degt?ncriitioiif   insbesoiidere   der    Nicren. 
Bern.,  1867. 
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Syphilii^ 34cftftt 

Caries  with  stnmiji,      . 26     '» 

Enipyema  with  SstuU,         ......  4     •* 

Diliit*?cl  bronclii  with  chronic  bronchitis,     .         ,  :'     " 

Chronic  alcoljoli*ini,      ,.,...  .       • 

Chronic  nrlicLilftr  rheiinifltismi     ,         .         .         .  2     ^* 

CMnc<?r  (genf^rally  of  the  uterus),          ,         .         .  3      »* 

Intisnnittent, i 

Chronic  nephritis  with  hydronephrosis^      ....  3 
Chronic   peritonitis,  jfcartuLina,   vnriotti,   cirrho»i«   of  tbo 
livwr,  ovHriHD  timior,  urethral  fislula  with  Btricture, 

i.mch,      .....,,,..  I 

A  ton  ie  ulcers  of  the  foot,      .         .                  .         .                  .  S     ** 

Without  uppreciftblticansp, ,  9 

The  as|)eet  of  patients  with  waxy  kidneys  is  pale  and 
eheetie,  and   the  course  of  the  disease  is  essentially  cbn:*uic 
Dropsy  is  iiresent  in  the  majority  of  the  eases  (in  98  out  of  152 
collected  by  Fehr) ;  in  some  it  is  abundant  and  ge^neral,  in     ' 
slight  and  partial.     Unemic  symptoms  are  strikingly  infr*-^ 

The  urine  in  the  earlier  stages  of  the  disease  is  marke<lly 
abundant— tiO,  lOD,  and  even  :!00  ounces  per  day — and  Dr. 
Grainger  Stewart  has  pointed  out  the  im[X)rtarit  fact  that  this 
polyuria  is  a  marked  feature  even  hefore  the  urine  becomes 
albuminous,  ttnd  that  this  supplies  a  warning  of  the  approach- 
ing advent  of  this  form  of  Bright's  disease.  The  quantity  of 
allnunen  is  at  first  small,  but  as  the  disease  advances  the  urine 
becomes  scantier,  the  proportion  of  albumen  very  great,  and 
the  specific  gravity  high.  The  color  of  the  urine  is  comnionb 
pale,  and  allows  only  a  very  scanty  deposit  to  subside.  This 
consists  of  casts  and  atrophied  renal  cells,  which  are  sometimes 
fatty.  Cells  resembling  tliose  of  pus  are  occasionally  foiujJ 
either  separate  or  aggregated  round  a  cast.  The  tube*c*astsare 
usually  hyaline,  and  they  do  not  yield  a  browo  coloration  with 
iodine.     Epithelial  easts  are  also  sometimes  seen. 

Miinch  detected  *' corpora  amylacea'*  in  the  urine  of  a  man 
witli  lardaceous  kidney  ;  they  were  constantly  present,  and 
were  colored  violet  by  iodine  and  sulphuric  acid-* 

The  diagnosis  of  waxy  kidneys  rests  partly  on  the  coineiJeiJce 
of  a  pale  abundant  albuminous  urine  witli  dro|)8y,  but  chiefly  on 
the  coexistence  or  pre-existenee  of  one  of  the  wasting  diseai^es  of 

^  Cited  by  Parkci.    Conipofition  of  the  Urine,  p.  894. 
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which  waxy  kidneys  are  known  to  be  a  freriuent  complication, 
namely,  phthisis,  caries,  long-continued  suppuration,  and  consti- 
tutional gypliilis. 


flEXERAL   COURSE    AND   SYMPTOMS   OP   CHRONIC    BRIGHT's   DISEASE. 


Chronic  Brigbt's  disea^,  in  the  great  majority  of  inetauees, 
begins  slowly,  inipereeptibly.  It  is  rarely  deteotetl  until  it  has 
already  existe<l  some  niontha^it  may  be,  vearB,  The  attention 
^^f  the  patient  is  at  length  awakened  by  the  gradual  failure  of 
his  strength,  the  increasing  pallor  or  sallowness  of  his  com- 
plexion, and  his  dipinelination  to  exertion  ;  perhaps  his  suspi- 
cions arc  aroused  by  a  little  puffiuess  under  the  eyes,  a  slight 
swelling  of  the  ankles  at  night,  unusually  frequent  calls  to  void 
arine,  or  shortness  of  breatli. 

In  other  cases,  these  premonitions  are  altogether  wanting,  or 
j>erhap8  they  pass  unlieeded.  The  fatal  disorganization  in  the 
kidneys  proceeds  silently,  amid  apparent  liealth,  and  then,  sud- 
denly, declares  itself  by  u  Ht  of  convulsions,  rapid  coma,  aniau- 
rosis*  puhnooary  iTdenia,  or  a  violent  inHammatiou. 

Or,  again,  the  disease  creeps  on  stealthily  in  the  wake  of  some 
pre-existing  ehronic  disorder — phthisis,  caries,  necrosis,  joint- 
Jisease,  constitutional  syphilis,  gout,  chronic  alcoholism,  or  ex- 
lust  lug  suppuration. 

Or,  it  may  be  a  continuation  or  sequela  of  acute  Bright's  dis- 
ease. 

Lastly,  the  disease  may  lie  concealed  for  an  undetermined 
period,  and  then  reveal  itself  after  exfrosnre  to  cold  or  a  Ht  of 
intoxication,  in  the  guise  of  an  acute  attack— with  rapid  general 
Itiasarca  and  scanty  sanguineous  urine. 

The  primeipal  symptoms  of  the  disease  are:  albuminous  urine 
with  deposits  of  tube-casts  and  renal  epithelium  ;  dryness  of  the 
skin  ;  fret^juent  micturition,  esj>ecially  at  night ;  droi>aical  ettu- 
sions  into  the  subcutaneous  cellular  tissues,  serous  cavities,  or 
puhnonary  sulistance  *,  derangements  of  digestion  ;  progressive 
hydra*mia;  urfemic  phenomena  (headache,  amblyopia,  convul- 
sions, coma,  vomiting  and  diarrham);  hypertrophy  of  the  left 
ventricle;  secondary  inflammation  of  the  parenchymatous  organs 
and  serous  membranes. 
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Few  cases  present  tlie  wbole  of  these  symptoms;  and  manj 
present  only  two  or  three  of  them.  The  alterations  in  th« 
coin]X)8ition  of  the  urine  are  the  most  invariable;  they  are  also 
the  earliest  and  moHt  distinetive  symptoms;  next  follow,  m  tlie 
order  of  constancy,  the  deterioration  of  the  blood,  the  dropsit-al 
symptoms,  and  lastly  the  unumie  and  iiiflammatory  incidenii^ 

The  disease  usually  [mrsues  an  interrupted  course.  It  U  mb- 
ject  to  exacerbations  from  time  to  time,  with  intervals  of  qtiie^ 
cence.  The  exacerbations  are  generally  occasioned  by  exi>osurv 
to  cold,  or  some  imjirudenee  in  diet  or  regimen:  sometimes  no 
cause  can  be  assigned  for  their  occurrence.  They  are  marked 
by  pyrexia ;  and  resemble,  often  closely,  an  attack  of  acal^ 
Bright's  disease.  The  intervals  of  quiescence  may  be  longer  or 
shorter,  some  weeks  or  months,  or  a  few  years ;  the  remission 
of  thesymptoms  is  commonly  only  partial — the  main  features  of 
the  disease  f>ersieting,  though  in  diminislied  prominence.  Some- 
timet?,  however,  the  remission  is  ahnost  complete,  and  there  re- 
mains little  except  the  albuminous  state  of  the  urine  to  attest 
the  existence  of  renal  mischief.  Xay,  even  this  may,  in  very 
exceptional  cases,  be  absent,  and  the  nature  of  the  case  be  first 
revealed  at  the  autopsy. 

After  each  exacerluition  it  is  commonly  pretty  evident  that 
the  disease  has  taken  a  step  in  advance,  and  assumed  a  fuller 
development;  and  that,  probably,  an  additional  portion  of  the 
kidney,  hitherto  spared  or  only  slightly  aftected,  has  been  dis- 
aided. 

But  whether  it  thus  proceed  per  mltum  or  morecontinuoual}', 
the  kidneys  are  at  length  so  deeply  injured,  and  their  depurutive 
functions  so  far  abrogated,  that  life  falls  a  forfeit- 

The  immediate  cause  of  dissolution  is  various.  Sometiiucs 
the  sutlerer  passes  peaceably  away  exhausted  by  ausenua,  bar* 
densome  anasarca,  and  defective  digestion  of  fooil.  More  fre- 
quently  the  tiiial  scene  is  tumultuous*  Two  of  the  eases  lobe 
fiereafter  related  terminated,  amid  a  pyrexial  exacerbation,  with 
formation  of  clots  in  the  heart.  About  one-third  of  the  subject! 
of  chronic  Bright *s  disease  perish  by  unemic  poisoning,  cither 
in  the  form  of  conia  and  crni  vulsions  or  irrepressible  vomit ing»o«I 
diarrha^a,  A  considerable  number  die  from  the  dangerom 
situation,  or  intensity,  of  the  dropsical  effusion — as  when  the 
lungs  or  glottis  are  invaded;  or  death  comes  fi*om  hydnHbomx, 
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or  from  gangretions  erysipelas  set  up  in  the  tense  hydropic  in- 
tegiiinents  of  the  thighs,  legs,  or  geiiUiila.  Ahoat  ooe-fifrh  die 
by  secoodary  pneuoionia,  i>eriearditia,  or  double  pleurisy.  The 
pemaiiuler  are  eut  uff  hy  lem  closely  ronneeted  complications — 
apoplexy,  eirrho^iR,  phthisis,  intestinal  uleerations,  kc. 

From  the  dithcul ty  of  assigning  the  exact  date  of  invasion,  the 
duraihn  of  the  disease  can  only  ho  approximately  ascertained. 
Enough  18,  however,  known,  to  show  that  it  varies  within  very 
wide  limits.  The  usual  period  is  from  two  to  three  years;  Init 
cases  may  end  in  six  months,  or  he  protracted  for  four  and  live 
jears.  Kxceptional  instances  have  been  recorded,  in  wliieh 
patients  have  survived  10  years  (Johnson  and  Knssniaul),  and 
even  15  (Bright)  and  23  years  (Opjtolzer). 

The  following  abstracts  of  eases  will  serve  to  exhibit  the 
broad  features  of  the  disease,  in  its  more  familiar  aspects;  and 
prepare  the  way  to  a  more  detailed  consideration  of  the  symp- 
toms and  complications: 

Case  I. — Chronic  Brifjht\^  Disease ^  hfe}}l  hvo  years  wUhoMf  Dropst/ — 
Fntifj  (JmU  and  OUh  in  (he  Urine.     Dmlh  hij  Uri^mic  CrMi'ul- 

Mr.  Y.,  a  solicitor,  of  temperate  habits,  tet.  oO,  Two  and  a  balf 
3'eArs  ago.  Mi*.  Y,  siittVrcd  frrmi  sciatica,  for  which  he  wan  under 
medical  Ircatuieiit.  At  llial  lime  a  little  alhunien  was  discovered  in 
the  urine*  hut  sli_:^ht  im[iortaocc  was  attncljed  tiier*-4o.  Mr,  Y,  s[)cedily 
recovered  from  Ids  sciatica,  and  coiitjuued  in  |i*>od  healtli,  atlemUng 
to  his  busine?^s,  until  four  moiithB  a^o,  wIr-ii  be  became  snhjeet  to 
shortness  of  breath  and  catarrhal  symptoms.  These  were  not  severe 
enough  to  prevent  the  patient  from  pursuint;  Ids  occu|mtioa,  nntil  the 
beginning  of  April,  lHi\4^  when  I  was  requested  to  «ee  the  case  with 
Mr.  Mellor.  The  BymjitomH  complaiaed  of  were  sliorliiess  of  breatli 
on  exertion,  ami  fnilure  of  streii^tli ;  there  was  not  a  |>a»tiele  of  nnlema 
(nor  had  there  ever  been  any)  nor  aficites.  The  liver  and  spleen  were 
not  enlarg-ed  ;  tiiere  were  noesirdiae  murmnrn;  Imt  tlicre  existed  slight 
pnecordial  bnl<2^iaij,  and  the  hearths  apex  beat  in  the  vertical  line  of 
the  nipple.  The  shortness  of  breath  evidently  depended  on  pnlmo- 
nary  cedema.  The  conntenance  was  pale  ami  sallow,  and  the  body 
spare,  but  not  conHpiciioasly  emaciated.  The  urine  was  copious 
(three  pints),  of  low  density  (lOlti),  and  liigbly  albumiuons  (.J);  it 
iie|K>sited  a  not  inconsiderable  tlonr-like  seiliment,  comjiosed  of  easts 
and  renal  epithclia,  many  of  wliieh  showed  abundant  sigus  of  fatty 
changes  (see  Fig.  52).  Tlie  casts  were  mostly  niedinm-sized ;  some 
were  granular  and  opaqtie,  as  at  (/7);  others,  in  aljont  equal  nnnd^ers, 
were  nearly  hyaline,  with  only  very  faint  markings,  as  at  {h).  With- 
ered cpithelia  studded  some  of  the  casts,  or  lay  scattered  free  aliout 
the  field*     Hotryoidal  fat-masses  lay  imbedded  in  some  of  the  easts  j 
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oilier  casts  were  dotted  over  irregularly  with  oily  particles.  Some 
nf  the  renal  cells  were  strailariy  dotted  in  tbeir  interiors,  while  oihm 
were  entirely  changed  into  round  agglomerations  of  fat  molecub 
(grunulur  corpuscles)  (c\  d),  A  lew  sparse  blood-disks  were  scat- 
tered aljont 

Fui.  52. 
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CftDts  And  renul  ceUa  rrt>ai  the  urine  of  Mr.  V.    a,  a.  Granulftr  opaque  c 


b,h    llYilineradi; 


The  previous  history  was  singularly  barren  of  etiological  indicft- 

tious.  The  patient's  mode  of  lile  Inid  been  etrictl^'  temperate;  a«d 
there  was  no  evidence  of  repeated  exposure  to  cold,  nor  of  gout 
Father  and  mother  died  at  the  age  of  forty-live — the  latter  of  t?on- 
8um|jtion.  He  himself  liad  enjoyed  reniarkably  good  health,  uttlll 
the  invasion  of  his  present  complaint. 

The  treatment  adopted  was:  drv-enpping  the  chest,  wann  btkth 
every  secorul  dav,  flaunel  clothing,  cod-liver  oil  and  iron.  The  drv* 
euppiug  removed  the  dyK|>iia^a  at  once,  and  some  general  aruendmeot 
took  (>liiee  in  the  course  of  the  ensuing  mouth. 

This  gentleman  conttiiued  under  observation  until  his  dentb,  whicli 
took  place  in  three  months,  lie  improved  for  a  while,  and  was  mhk 
to  go  to  Southport  for  a  fortnight,  where  he  derived  considcrtlJo 
benefit.  He  considered  himself  so  well  on  his  rcturu^  tliat  he  believed 
a  week  or  two  would  complete  his  recovery.  He  resumed  lii«  iwu*! 
occupation,  anrU  for  a  week  or  two,  went  daily  to  his  office.  But  this 
truce  was  wholly  deceptive  ;  the  condition  of  the  urine  never  iiupro*'^ 
It  became  progressively  scantier  in  quantity — first  it  fell  to  40  oiiwcc«f 
and  then  to  30  ounces,  while  the  s|>ecific  gravity  continued  to  ran^p 
from  lUUU  to  1011  j  and  the  deposit  of  casts  became  more  aod  laore 
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opaqne-gmniilftr,  ami  less  and  les**  fatty*  Emaciation  also  progressed, 
and  the  shortness  of  breath  returned,  ami  ccmld  no  longer  he  kept 
under  bj  dry-cnp|>ing.  A  persistent  feverisljness  be|,^an  to  prevail; 
tlie  nights  were  restless;  but  during  the  day  the  patieiit  was  dtill,  al- 
most drowsy,  and  ind liferent.  Not  a  trace  of  oedema  appeared 
throughout  the  eoniplaint.  The  hypertrophy  of  the  heart  became 
progressively  more  eonspienoiis. 

In  the  last  fortnight  of  life,  the  urine  became  very  scanty  (still  of 
low  density),  and  was  totally  snjipressed  for  twenty-fonr  hours  before 
death;  vomiting  recurred  frecpieiitly,  with  ntter  loathing  of  food,  and 
especially  of  aniroal  flesh.  The  sight  failed,  and  two  days  belbre 
death  he  became  com|>letely  blind  for  more  than  half  an  lionr.  The 
restlessness  increased,  aecomi>anicd  with  wandering  delirinm,  the 
tongue  became  dry,  the  iiidilference  merged  into  drowsiness,  and, 
,  tder  a  fit  of  convulsions,  he  died. 

The  general  course  and  symptoms  clearly  indicated  a  granular  con- 
tracting kidney;  but  the  friends  would  not  permit  a  post-mortem  ex- 
amination. 

Case  II. — Chronic  Brighfsi  Disease  from.  Intemperafe  Hahils — Hud- 
den  Anaifarea  after  a  Wetting.  Death  from  Pericardtlin,  Gran- 
ular Contracted  Kidttetj.<i. 

W.  M.,  a  carter,  iet,  40^  of  intemperate  habits,  was  admitted  into  the 
Royal  Infirmary,  March  1,  1858,  with  general  anasarca  and  ascites. 
He  had  followed  his  employment,  and  considered  liimself  in  good 
health,  until  three  months  back,  when  he  got  a  severe  wetting,  and 
allowed  his  clotlies  to  dry  on  birn*  Soon  after  followed  liimhar  pains 
and  general  swelling  of  the  body.  On  admission  there  was  a'dcma  of 
the  face,  trunk  and  extremities,  and  considerable  ascites.  The  ekin 
was  dry;  the  nrJne  of  low  specific  gravity,  contained  tnbe-casts,  hut 
DO  blood.  After  he  liad  been  in  the  houstj  a  fortnight,  the  urine  be- 
came scanty,  and  inteuBe  pericarditis  set  in,  which  proved  fatal  on 
the  fillli  da>\  He  died  comatose  with  suppression  of  nrine.  At  the 
autopsy  the  kidneys  were  found  granular  and  greatly  atrojjhied ; 
scarcely  any  cortical  substance  remained.  Ahyjulance  of  fibrinous 
exurlation  existed  in  the  |>ericardiom  -  lell  ventricle  immensely  hyper- 
trojihied — the  walls  fully  one  iuch  thick;  the  valves  were  healthy. 

The  state  of  the  organs  after  death  iodicatcil  that  the  disease  had 
been  really  in  existence  for  a  much  hmger  |»criod  tlian  the  few  mouths 
during  which  S3*nii>toms  had  been  noted  by  the  invticnt. 


Case  1 1 1. —  Chronic  Bright' s  Dinease  from  liepeaied  PregnancieH — JRe- 
current  Uremic  Convuii^ions,      Granutar  Contracted  Kidnei/H, 

Mrs.  X.,  lEt.  39,  became  pregnant  of  her  sixth  eidld  in  the  autumn 

of  18C2.  About  the  third  month,  nnnsnal  frequency  of  nuctnritiou  at 
night  was  observed,  aud  soon  after  slight  aMieuia  of  the  face  and  legs. 
Tlie  nrirte  was  found  to  coutain  alliurnen,  ''J'hc  fretus  was  exirelled 
with<iut  accident  at  the  lillb  montlu  and  a  lew  days  afler  all  the 
ccdcina  disappearcil ;  but  the  nrine  still  continued  allvuminous,  I 
first  saw  her  about  two  months  after  the  miscarriage.     There  was  no 
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a'deraa  of  any  part.  The  urine  was  of  low  density,  and  moiltTalelv 
album inons,  Tiic  deposit  contained  a  few  transparent  tnlie-cKU. 
some  of  wliich  si  lowed  sliglit  evidences  of  fatty  change;  others  were 
opac^ue,  and  stndded  with  witltered  epUhelia  (see  Fig.  53), 
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TniD«pareii1  and  o|>oqui^  caata  fittm  (bf*  urine  ofMn.  X' 


Tlic  patient  continned  under  observation  for  above  a  year,  and 
died,  at  length,  comatose,  afVer  repeated  attacks  of  convnUions, 
Eaeh  eatameniid  period  was  marked  by  great  nervous  exciteinejit; 
and  on  several  oeeasions  eonvnlsions  took  place  at  tbe«e  periocU,  at^ 
com|ianied  with  teniponiry  ainainosis.  Severe  headache  was  a  verv 
constant  syni[»toiii,  t-speeially  nn  the  days  preceding  the  catamenial 
periods.  -Alter  death  the  kidneys  were  found  granular  and  atropliit'd 
and  the  left  ventricle  nruch  eiihirged* 

Cask  IV. —  Chroniv  Iirt%jhVii  Dtaease  from  Intemperance  and  Exp^ 
sure  lo  Cold — ^(Jettrrai  Dropsif^  complicated  u^ith  old  dhruntc 
Pe  r  ilo  n  it  i>*  Death  fro  m  Sij  n  cope,  S  m  t lot  k  Wk  He  Ktdn  eif*  hrgin^ 
nimj  (fj  Contract,  Jlyriadti  of  tninute  Unc  Acid  CahuU  in  //»/ 
Infundihula, 

^,  R,,  a»t.  48,  a  French  polisher,  from  Oldham,  was  adtnitted  iiit" 
the  Royal  In  (binary,  April  4th,  1SB4. 

There  whm  great  ascites,  tense  ledenia  of  the  lower  extremities,  wttli 
an  crysipclalous  state  of  the  integnnients  of  the  u|iper  and  inner  |mrt* 
of  the  tliighs  and  serotuiii ;  ivdenui  also  of  arma  and  back  of  haniK 
The  heart  was  disi>lacc<l  u[> wards,  and  much  enlarged  ;  there  were  »o 
cardiac  murmnrs.  There  was  great  emaciation,  cough,  purtileut  ex- 
pectoration, and  orlhopntra. 
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The  urine  was  scant \%  dark- colored  from  blood,  highly  alhiiminouj* ; 
it  let  fall  an  abundant  ehocolate-c<jlored  deposit,  foiiii>osed  of  "blood- 
casts,"  '^'grauiilar  casts,''  ajid  *'^ointbelial  cristH,'-  with  nbnndanee  of 
free  renal  epithelinni  and  free  blood-disks.  Mixed  with  tlivho  wore  a 
large  nyniber  of  irrcgularly-tailcd  and  spiiidle-sliaj)ed  cells,  evidcntlj 
from  the  pelvis  of  the  kidney  (see  Fig.  51). 

The  patient  staled  that  he  had  been  ailing  twenty  weeks;  tbesytnp* 
toni8  bad  cotne  on  gradually.  The  swelUug  had  first  appeared  in  the 
belly,  antl  the  enlargement  of  the  abdomen  wms  Htill  ont  of  proportion 
to  the  general  dropsy*  His  habits  had  been  ft)r  years  intemperate, 
and  he  was  often  exposed  to  ebills,  in  suddenly  iJassing  from  Ins  warm 
workshop  to  the  coUl  open  air.  He  bad,  however,  been  a  healthy 
man,  and  had  never  lost  a  day's  work  nntil  bis  present  illness. 


d-ca^tjs  jrmniilaf  ca*ts»  bltjod-ilbkj*,  taik-cl  iiud  irrfguUr  wll*  fr<L>Tn  the  jielvlA  of  ihe  kiilne]' — 
fmm  Ihe  urine  of  J.  R. 

He  went  on,  with  little  change  in  the  general  symptoms  and  nrine, 
for  twenty^Gve  dayst  ^vhcn  be  became  feverish  and  didirioiis,  appar- 
ently from  cold,  taken  by  imprudently  ex])osing  himself  atter  a  warm 
batli.  He  suddenly  fell  back  dead  on  Apjil  iiTth,  as  the  nurse  was 
slaving  him  for  the  purpose  of  niakiiig  his  bed, 

AulopHtf^  24  honrs  after  death.  There  was  a  good  deal  of  anasarca 
of  the  lower  limbs,  forearms,  and  hands.  An  euormons  quantity  of 
serum  escaped  from  the  peritmiea!  ravity;  The  peritoneal  luembrane, 
in  its  entire  extent,  was  tbickened,  or  ratlier,  it  was  invested  with  a 
la^^erof  thin  adherent  fragile  false  membrane  of  a  pearly  transbiceucy, 
like  tlje  hyaline  membrane  of  a  hydatid  sac.  The  intestines  were  sunk 
on  the  spine ;  there  was  no  recent  peritonitis.  The  liver  was  covered 
over  with  a  rongh  layer  of  hyaline  false-membrane,  which  evidently 
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embraced  it  tightly,  and  had  cansed  it  to  shrink  much  below  its  na 
ral  bulk.  On  section  it  did  not  displaj  a  cirrhotic  structure,  Tli 
spleen  was  rather  large ;  its  capsule  thick  and  opaque.  The  kidnt-vs 
weighed  together  eleven  ounces.  They  vvere  firm,  and  their  c 
smooth,  but  ojjaque  and  thickened.  Tiie  capsule  peeled  off  wii 
moderate  ease,  and  tore  the  stihjaceiit  tissue  a  little.  The  surfatA!  of 
the  ghiiid  was  yellowish-white  picked  with  dead  white,  like  ivory.  Ou 
section,  the  saine  ap[>earance  waa  seen  to  prevail  throughout  the  cor- 
tical  part*  The  cortex  waw,  if  anything,  below  its  normal  pro(iorliou. 
The  I  *y  ram  ids  were  of  a  faint  red  color,  not  unnatural  look  in  i^,  TI»e 
infundibnla  were  t^omewliat  dilated,  and  contained  (in  both  ki«lney>) 
myriads  of  very  iiiinnte,  yellow,  uric  acid  calculi.  These  varied  in 
size  from  a  pin's  head  to  an  almost  microscopic  object;  they  wvn 
lumpy  and  irrejj^tilar  in  shape.  The  papi lite  were  flattened,  some  of 
them  almost  obi  iterated.  The  kidneys  were  evidently  of  the  *•*  smooth 
white"  species,  beginning  to  pass  into  a  state  of  contraction.  The 
heart  weighed  lii, J  ounces;  the  left  ventricle  was  enormously  hyper- 
trophied  ;  its  walls  seven-eighths  of  an  inch  thick,  Tije  right  ven- 
tricle was  also  hypertrophied,  and  the  tricuspid  oritice  sooiewlisit 
patulous.  All  the  valves  were  perfectly  healthy-  The  lungs  were 
strongly  compressed,  and  partin I ly  airless  and  leathery  from  pleuriti 
eO'usion. 
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Uruie.— The  urine  is  albmnmous  to  nioftt  varied  degrees.  It 
may  become  absolutely  solid  on  boiling,  or  it  may  contain  ouly 
tbe  minutest  traces  of  albunieii,  even  in  confirmed  and  fatally- 
tending  CclHCS. 


Absolute  freedom  from  albinneu,  even  for  short  intervals,  is  vei 
rare:  t  am  cmivineed,  that  a  considerable  number  of  the  cases  so  re- 
jjorted^  are  examidcH  of  imperfect  testing.  When  the  quantity  of 
albumen  is  extremely  small,  nice  management  is  required  to  detect 
it.  Heat  is  insurtieient;  nitric  acid  should  be  allowed  to  trickle  slowly 
to  the  bottom  of  the  test-tube,  and  some  mintdt's  allowed  to  elapse  in 
order  to  develop  the  hazy  zone  above  the  level  of  the  acid.  But  it 
must  be  adnntted  tliat  chronic  degeneration  of  the  kidneys,  not  dis- 
tinguishable from  some  forms  of  B right's  disease,  fh  exist  mni<?r 
certain  circumstances,  without  albuminuria*  Tlie  following  example 
of  scarlatinal  dropsy,  running  a  chronic  course  and  ending  falally» 
without  albuminuria,  occnrred  in  my  practice: 

J.  K.,  an.  H,  was  admitted  into  the  Itoyal  Infirmary,  April,  ISCi* 
atHicted  with  general  anasarca.    SIjc  had  liad  scarlet  fever  four  montf 
before,  and  during  convalescence  therefrom  (in  the  third  week),  w 
suddenly  seized  with  general  swelling  of  the   body,  which  has 
tinned  since.     When  admittett,  she  presented  a  perfect  type  of  *i 
latinal  dropsy — universal  and  great  anasarca,  dHIlcnltly  pittiug 
pressure,  pnffy  pasty  face,  excessive  pallor  of  the  surface,  shortB' 
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of  breatb*  Ou  exammtng  the  uriue  not  a  particle  of  albitmeu  cotild 
be  fktected,  tior  any  casts  or  oilier  renal  derivatives;  it  was  seauty 
and  hi^h-coloied.  Tlie  skin  was  very  tlry,  and  a  constant  degree  of 
feverisUnesst  ex  isted. 

Slie  remained  tiD<ler  observation  until  lier  death,  four  weeks  after 
admission.  The  anlenia  lemained  stationary;  the  nrine  was  repeatedly 
examiued,  !int  never  found  to  contain  albnmen.  The  feverishness 
became  more  intense,  tlie  tongue  beeame  dry,  and  the  breath  very 
ehort ;  towanl  the  close  there  was  diarrhrx^a,  w  hicli  helped  to  carry 
her  off. 

Autopsi/^  24  boiiTB  after  death.  Several  deep  and  old  tnberculons 
ulcers  were  found  in  the  small  iHtratineii,  A  few  nodules  of  tubercle, 
as  big  as  peas,  were  grouped  under  the  peritoneum,  around  the  bases 
of  these  ulcers.  The  mesenteric  glands  were  enlarged  and  tubercu- 
lous* There  was  no  general  tulierculosis  of  the  peritoneum.  The 
Jungs  contained  a  few  old  tuljereles  (of  tio  great  size)  at  the  apices. 
The  tiiberculous  masses  were  throughout  old  and  inactive. 

Both  phurx  contained  a  large  quantity  of  Uuid,  and  the  lungs  were 
much  compressed  thereby. 

Tlie  livej^  was  excessively  bloodless.     The  heart  was  tiatural. 

The  LuInetjH  were  good  examjdea  of  the  ** smooth,  white ^*  Bright'a 
kidney.  They  were  slightly  enlarged,  and  weighed  together  7  ounces. 
The  organs  were  limp,  their  surface  pale  and  smooth;  the  capsule 
peeled  olf  readily.  The  most  curious  thing  about  Ihem  was,  the  ex- 
istence of  certain  sharply-ont lined  Hat  depressions,  which  dittered 
from  the  remainder  of  the  aupcrlicies.  The  surface  generally  was  of  a 
characteristic  fawn-color,  picked  with  dead  white;  but  at  these  de- 
jjressetl  spots  the  color  was  slate-gray,  and  contrasted  markedly,  by 
its  blauk,  gray  anj^ect,  with  the  spotted  appearance  of  the  remainder. 
It  was  evident  that  atrophic  changes  were  beginning  to  take  ])lace  at 
these  spots*  On  section,  the  kidneys  presented  the  usual  appearance 
of  the  ^^sraooth,  white'-  kidney. 

There  was  no  informativm  a«  to  the  stale  of  the  nrine  when  the 
anasarca  broke  out ;  but  for  a  miuith  precetling  death  it  was  free  from 
albumen,  though  the  general  symptiuns,  and  the  state  of  t!ie  kidneys 
after  death,  bore  evidence  of  the  existence  of  Bright ^s  disease.^ 


I 
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The  amount  of  albunien  lost  in  twenty-four  houi-s  %'anes  cam- 
rnonly  from  45  to  300  grains.  Dr.  Parkes  observed  in  one  in- 
stance as  niaeh  as  545  grains.  The  quantity  is  larger  during 
digestion  than  during  tasting;  it  may  bo  twice  as  great.  It 
rises  and  falls  irreguhirly  in  the  course  of  the  disease— 8onie- 
timcB  diminishing  to  a  trace,  and  anon  increasing  to  an  intense 
iiQpregnation. 

The  urine  is  generally  pale,  and  not  quite  clear.     It  dei>osit8, 


I  Bamilton,  out  of  sixty  cases  of  soarlntiiiAl  dropsy  observed  by  him  in  Edin- 
bargbf  eneouDtered  two,  in  which  tbere  was  no  iilbuminuriu. 
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on  standing,  an  amorphous  whitisli  sediment  of  renal  epithelium 
and  tulie-casts.  It  soinetiines  contains  blood— even  in  quantity 
— though  generally  only  in  inicro8co|jic  proportion.  When  there 
19  intercurrent  jtyrexia,  or  the  case  is  complicated  with  phthisiB 
or  regurgitant  heart  dise^fle,  the  urine  may  be  high-colored,  and 
tnrM*l  from  lit  hates. 

The  (quantity  of  urine  voided  per  day  varies  according  to  the 
type  of  the  disease,  and  the  presence  or  absence  of  pyrexia, 
sweating,  vomiting,  or  diarrluea,  The  urine  is  thronghout 
scanty  with  the  large  white  ki(hiey ;  I  have  known  it  not  to 
exceed  35  ouncm  on  any  one  day  tor  a  period  of  four  months, 
and  to  be  under  "20  ounces  for  three  successive  weeks,  and  under 
12  ounces  tor  several  consecutive  days.  It  may  even  sink  to  one 
or  two  ounces.  With  the  granular  contracting  kidney,  the 
urine  is  abundant  (three  or  four  pints  a  day)  in  the  ndddle 
periods  of  the  disease  ;  but  it  gradually  grows  scantier  towards 
the  termination  ;  in  exceptional  instances,  the  diuresis  is  profuse, 
and  the  urine  may  occasioimlly  amount  to  five  and  even  nine 
pints  a  day.^  These  larger  quantities  have  been  generally  ob-  - 
served  after  an  attack  of  un«mic  convulsions,  or  coineiilentlj 
with  sudden  subsidence  of  dropsy. 

The  specific  gravity  is  low  when  the  urine  is  copious  (1006  to 
1015);  but  when  it  is  scanty,  the  sp.  gr.  may  rise  to  1030  or 
even  1040, 

The  reaction  of  the  urine  is  nearly  always  acid  ;  and,  not  un- 
frequently,  it  dej^osits  uric  acid  and  oxalate  of  lime.  Occasion- 
ally 1  have  noted  it  alkaline  from  tixed  alkaU,  and  twice  am- 
mo uiacal  on  emission. 

The  rvmil  ((irivtttices  (epithelium  and  tube-casts)  are  markedly 
scantier  in  the  chronic,  than  in  the  acute  Jbrms  of  Bright 's  die- 
ease;  and  it  is  not  uncommon  for  them  to  be  altogether  absent 
for  limited  periotls.  They  are,  however,  sometimes  discoverable 
when  the  urine  has  ceased  (temporarily)  to  be  albuminous.  The 
appearances  of  the  discharged  epithelia  and  casts  pi'^sent  con- 
siderable diversities,  which  supply  an  itnjiortant  insight  into  the 
structural  changes  going  on  within  the  kidney.  The  epithelial 
cells  may  be  simply  withered  ;  more  rarely  they  are  totally  dis- 


I  CtiriBtifton,  pp.  174  and  180.     Pfuuf^r,  in  Henle  and   Pfeufer'a  ZeitJicb.f  Bd. 
1,  p.  68. 
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integrated  into  an  aniorphoua  granular  flebns;  in  other  cases 
they  contain  apeeks  of  oil,  or  they  may  even  be  wholly  converted 
into  an  agglomeration  of  oily  p:irtic!es  so  as  to  appeur  ideiiticitt 
with  the  HO-i*alled  ^''granular  corpuscle;'  or  'Miitiannnaticm 
globule/'  Tlie  easts  are  sometiniea  similarly  speckled  with  fat, 
and  free  <ii1y  dots  are  scattered  over  the  field.  Such  a  eooj unc- 
tion indicates  a  fatal  disorganization  of  the  organs— either  large 
fat  kidneys,  or  contracted  granular  ones.  Bat  the  casts  most 
eommonhf  seen  in  ebronie  Bright's  disease  are  "small'*  and 
*' large"  hyaline  forms,  and  "Agranular"  opaque  ones.  Any  of 
these  may  have  a  few  wasted  epithelial  cells  sti^wed  over  them. 
Perfect  **epitheliar*  easts  are  rare  in  chronic  cases,  and  blo(xl- 
casts  are  still  more  rare,  unless  there  l>c  concomitant  tricuspid 
regurgitatir)n. 

When  intercurrent  exacei'batiqns  of  the  renal  process,  with 
pyrexia,  arise,  there  will  he  found  (whatever  may  luwe  been  the 
previous  character  of  the  easts)  medium  sized  and  large  solid- 
looking,  pale-straw,  albuminous  casts  resembling  molten  glass 
(see  Fig.  56). 

Castas  of  these  diverse  appearances  may  Ije  discharged  by  the 

same  individual,  even  during  the  same  day.     Conclusions  as  to 

the  pi"obable  state  of  the  kidney  can  only  be  drawn  from  the 

prevmUnff  character  of  the  deposit,  and  not  from  one  or  two 

individual  easts  or  cells.     This  diversity  in  the  eliaracter  of  the 

easts  arises  from  the  different  condition  of  the  several  parts  of 

the  gland*    In  some  portions  the  tuholi  luayhe  denuded  of  their 

epithelium,  and  the  exudation  thrown  into  them  is  discharged 

in  the  form  of  large  hyaline  casts;  if  the  denuded  portions  have 

undergone  suljse<|nent  contraction  the  easts  will  lie  small  and 

hyaline.     Other  tubes,  clothed  or  partially  clothed  with  epithe* 

liiini,  shed  some  of  their  cells  with  the  contained  exudation,  and 

cause  the  appearance  in  the  urine  of  casts  more  or  less  studded 

with  epithelial  remnants.    'J  he  longer  the  exudation  is  retained 

within  the  tubuli,  the  darker  and  more  granular  will  it  appear, 

when  discharged  as  casts ;  and  t?w  versS^  cast^  sjmedily  discharged 

are  commonly  hyaline.     Sometimes  casts  are  thirkened   by  the 

coloring  matter  of  the  blood;  and  the  opaque  grajiular  ones  are 

(sometimes  at    least)  composed    of    crushed    epithelial   debris 

moulded  into  the  form  of  the  tubuli.  (See  Diat/ntms  ) 

The  normal  solids  of  the  urine  are  all  diminished  in  chronic 
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Bright's  disease.  The  urea  is,  as  a  rule,  markedly  reduced—* 
the  daily  quantity  averaging  only  ahout  100  grains;  Frerichs 
has  observed  it  as  low  as  15  grainsJ  There  is  no  correspond* 
ence,  direct  or  inverse,  between  the  excretion  of  urea  and  the 
discharge  of  iilhunien.  With  ititercurrent  pyrexia  the  excretiou; 
of  urea  rises.  I 

The  changes  in  the  Uood  are  the  complement  of  those  in  the 
urine.  The  hlocxl  becomes  more  watery  and  poorer  in  albumen 
and  rod  corpuecles.  On  the  other  hand,  urea,  uric  acid,  the  ex- 
tractive matters  and  the  pale  corpuscles  accuniuiate  in  it.  This 
alteration  in  the  composition  of  the  blood  is  deeply  coDceme^l 
in  the  production  of  the  more  prominent  features  of  the  disease 
' — the  anaemia,  dropsical  etiusions,  unemic  phenomena,  and  s£^ 
ondary  inflammations.  ^| 

Drojwy  is  much  oftener  absent  in  the  chronic  than  in  the  aeut? 
form.     It  is  much  more  constant  with  the  smooth  large,  than 
with  the  granular  contracted  kidney.     Of  the  latter  class  prob-, 
ably  one- third  or  one-fourth  of  the  cases  run  their  entire  cour»ej 
without  dropsy.     The  cHusum  begins  quite  as  often  in  the  feet 
and  legs  as  in  the  face ;  it  is  commonly  slight  ant!  partial,  but 
sometimes  excessive  and  general     When  the  heart  or  liver  is; 
diseased,  ascites  and  a'dema  of  the  legs  become  dispro[iortion-' 
afely  prominent.     The  effusion  is  apt  to  change  its  seat  capri- 
ciously ;  and  it  comes  and  goes  from  time  to  time,    Sometimes 
it  disappears  totally  for  months,  and  then  returns  again.     More 
frequently,  after  a  subsidence  of  the  general  drojisy,  n-»dema 
lingers  ohstinately  in  one  or  two  places— over  the  flat  of  t!i6 
tibiie,  about  the  anklets,  beneath  the  eyelids,  under  the  eonjunc-l 
tival  membrane,  or  about  the  genitals.    Tlie  presence  or  absence 
of  dropsy  generally,  but  by  no  means  always,  corresjionds  with 
the  abundance  or  scantines.s  of  the  urine;  but  it  has  no  relation 
to  the  amount  of  albumen. 

The  skin  is  usnally  obstinately  dry ;  perspiration  is  quite  ex- 
ceptional ;  and  when  it  occurs,  is  commonly  due  to  diaphoretic  : 
nieasures  of  treatment.    Profuse  sweating  does,  however,  some-  i 


1  EjtevptionB  occur  to  this  rule.  Hosier  men  I  ions  n  ciuo  of  Driglit'd  di8(fii»«  in 
whluh  G40gp*iin!5  of  urea  were  voided  in  one  day  (Arcbiv  d.  Vereing,  Bd.  xt|  j>. 
513).  Schuttin  found  trentin  jintl  crcMtliiiin  incrensed  in  the  urine  in  firigbl't 
di^C'fl.4e,  and  tbo  intrease  wjis  observed  to  keep  puce  with  the  iatenBity< 
urieniic  syinptoiiis  (Archlv  dor  Heilk  ,  18(10,  p.  417). 
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times  take  place  spontaneously,  and  may  even  continue  for  weeks. 
In  one  sueh  case  under  my  care  an  abundant  crop  of  fieniphigus 
vestotes  broke  out  on  the  surface.  The  integuments  in  some 
ewes  are  excessively  pule  and  glossy,  but  more  commonly  they 
are  sallow  and  rous^lu  There  is  little  or  no  tenderness  in  the 
renal  region  in  the  chroiVie  cases,  and  the  frequency  of  micturi- 
tion is  Hiostlv  observed  at  uis^ht. 

Some  degree  of  hronehilis  is  almost  an  invariable  coincidence 
of  Briorbt's  disease  both  in  the  acute  and  chronic  form, 

Cfoftpfimfioffs  and  Comuvihjn  with  otlur  Dismses^— The  diges- 
tive organs  are  nearly  jihvays  disturbed:  at  first  there  is  loss  of 
appetite  and  nausea;  in  the  later  periods  frequent  or  even  uu- 
controlhible  vomiting  is  not  uncommon.  The  bowels  are  alter- 
nately bound  and  loose.  Severe  iitful  diarrha^a,  which  leaves 
the  dropsy  undindnisbed^  is  not  uncommon,  especially  towards 
the  close  of  the  comphiint.  Not  mdVequently,  anatomical  lesions 
are  found  in  the  ititcsfinerS  which  explain  tliese  disturbances;  in 
other  cases  they  are  manifestly  urtendc.  Treitz  states  that  urea 
is  discharged  into  the  intestines  from  the  blood,  and  converted 
into  cariionate  of  ammonia,  which  acts  as  an  irritant  on  the 
intestinal  mucous  ujembrane.  The  more  palpable  changes 
found  in  the  intestines  are, — follicular  catarrh,  dysenteric  ulcers 
— sometimes  with  sloughing  of  the  mucous  membrane.  In  220 
eases  of  Bright's  disease  collected  by  Treitz,  the  following  con- 
ditions of  the  intestines  were  found  after  death :^ 

Iljdrorrhoeji  (integtinps  Slled  with  yeUow-greenish  fluid),  80  tini<*9. 

BleiinorrljcBu  mid  ctitttrrb,        .         .         .         .         ,         .  60  ** 

Crou|joii§  and  ulcerous  dysentery,    ,                 .         .        .  19  ** 

Slougbing, 12  " 

SHnguiiiHoua   contfinU   without   discovernble    source    of 

hernorrliHjTe, 4  ** 

Normnl  fjcces, 5  ** 

Conloiits  of  ioteitirie?  iindeterrainod,        .         *         .         .  11  " 

Secondary  inflammations  of  the  lungs,  endocardium,  pericar- 
dium, pleura,  peritoneum,  or  integuniente,  may  break  out  at 
any  j»eritjd  in  the  course  of  chronic  Bright's  disease.  The  ten- 
dency to  these  constitutes  one  of  the  principal  dangers  of  the 
complaint.  Cardiac  h3'pertrophy,  valvular  disease,  and  pulmo- 
nary tubercle  are  frequent  complications, 

*  Prug,  Yierteljttra4.'hr.,  1859. 
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The  following  table  exhibits  the  proi>ortionate  frequency  with 
which  the  %'ariou8  organs,  other  than  the  kidneys,  are  found 
iiffeeted  in  Cright's  disease  generally.  It  contains  the  rosulti?  of 
406  autopsiL'8,  contrihnted  as  follows:  Bright,  100;  Christian, 
14;  Gregory,  87;  Martin-Solon,  8 ;  Rayer,  48;  Deequerel,  45; 
Bright  and  Barlow,  10  ;  Malmsten,  9;  Frerichs,  21 ;  Rodeosteio, 
114, 


Heart 

Lungsu 

Pleura. 

Pffrtear- 
dium. 

Perito- 
neum. 

Liver. 

8|»l«etl. 

8t«tnacli 

and 
IntcaUtMa. 

1 
1 

125  thnea 
hyperlKK 

ff4tlm<» 
with  val- 
Tulardlft-- 
east, 

05  Uitie« 
wtthont 
vHlvular 
diAcasc, 

115  tttnev 
fptlijioaof 

8  pulmoii- 
arr  apo- 
plaxy. 

4  gangri^fie, 

37  tutH^rck. 

aa  voalcitlar 
I'lupliyse- 
III  a. 

57  pleu* 

80  perl- 

ttioilJa. 

41  ctr- 
rhusis. 

38  fatty 
Uvcr, 

58  cli  ro- 
ute tu- 
mor. 

17  acute 

tumur. 

Sfijcaairtc 
c^tarrli. 

A?»  calarrlj 
iiijii  foJIi- 
cuiar  uU 
cfratind 
of  intes- 
tine. 

1-iais  of 
tat  rating. 

In  nddition,  thero  were:  1  casB  complicated  with  cnncer  of  the  Hvef ; 
with  ciifK'fiT  of  llie  pyJorus  ;  2  tvphold  ulcer«  of  iiitcstinf»«;  2  fiioningitis  ;  T 
gt'ttl  tiiberi'le  ;  11  Lumoreivrebri ;  8  ub^^cesji  of  Umaf ;  11  nutmeg^  liver;  S\nr 
liver  ;  9  cuntrMCiiun  of  spluen  ;  3  diphtlRvriti^  of  iniesiines  j  1  fluftoning  ->, 
6  chronic  Mrneliniti^;   1  suppurutive  iiiefiiii^itiij. 


tnfuirt- 


Uriff/ifs  Dismse  and  Pftihisis. — ^This  coniplieation  is  of  frequent 
occurrence.  In  the  great  majority  of  eases  the  pulmonary  dis- 
ease is  advanced  to  its  later  stages  before  the  renal  syniptoai!* 
make  their  appearance.  The  Inng-eontinned  rlischarge  of  puj* 
from  the  lungs  gives  rise  at  length  to  waxy  changes  in  the  ktrl* 
neys,  whit?h  are  followed  by  albuminuria  atul  di^opsioul  effusion. 
This  is  no  doubt  the  usual  history  of  such  cases;  but  sometiiue* 
the  renal  disease  precedes  the  pulmonary,  and  the  changes  found 
in  the  kidneys  after  death  are  not  invanably  of  the  waxy  type. 

The  coexistence  of  two  fatally  tending  diseases  might  have 
been  exijeetcd  to  accelerate  the  inevitable  issue;  yet  mo^t  casw 
of  this  class  have  an  exceedingly  chronic  course^  and  coiitioiaj 
in  a  stagnant  condition  for  inoittbs  together.  In  the  following 
remarkable  instance,  the  pulmonary  disease  (airea^^ly  in  \U  third 
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stage)  completely  retrogratled,  and  was  supplanted  by  the  renal 
ftffectioii ; 

M.  C,  it*t.  20,  a  mechanic,  vras  admitted  into  the  Royal  Intirmary, 
Oct.  27,  1863.  lie  wa?*  a  well-grown  young  man,  with  wliite  [mllid 
features,  tlry  skin,  heuvy  eyes,  and  mocleiute  a^lema  of  tbu  lower 
extremilies.  Tlie  abdomen  was  enlai;:ed  from  asi;ite8,  and  the  in- 
teguments  of  the  flanks  and  hypogastrium  were  a^deniatons ;  pnlse 
112,  reii^uiar,  small;  re."^!}! rations  21;  ton(^iie  inoist,  slightly  fnrred. 
The  state  of  the  chest  on  admission  was  as  follows:  Diminislurd  ex- 
pansion over  both  apices;  bnt  more  on  the  right  side  tlian  the  left; 
conspieuousi  depression  of  the  right  infra-elavicnlai-  region.  There 
was  almost  complete  loss  of  resonance  on  tlie  riglit  side  as  low  as  the 
second  interspace.  The  right  njiper  sca]>nlar  regions  were  also  dull 
on  pertntssion.  Moist  crepitation  and  cavernons  rhonchi  were  heard 
lieiieath  the  cla%'icle  tm  both  sides.  Whispering  pectoriloquy  was 
very  distinct  below  tlie  ri^jht  clavicle,  and  |>resent,  tliongh  less  typi- 
cally, over  tiie  lelt  apex.  The  hearths  sfMinds  wen*  natnral;  tliere  was 
no  a|H)reciable  hyiiertrophy.  The  expectoration  was  eojiious,  airless, 
purulent. 

The  nrine  was  scanty,  ambcr-eolored,  spec.  grav.  1030,  intensely 
albuminons,  becoming  almost  snlid  on  l>oi!ing.  A  slight  deposit  of 
witliercd  renal  ejiithclia  and  transparent  tnbe  casts,  without  any,  or 
only  very  faint,  signs  of  fatty  changes,  lay  at  the  bottom  of  the  glass. 

The  history  disclosed  perfect  health  until  ten  months  ago,  when 
the  patient  began  to  cough,  lie  attributed  these  symjjtoras  to  cold 
taken  l*y  passing  out  into  the  cold  air  from  his  hot  work-room.  His 
Ijimily  is  tuberculous ;  a  sister  came  suliseqiiently  under  my  care  with 
phthisis.  He  had  night  perspirations  six  months  ago.  Three  weeks 
before  admission  the  ankles  began  to  swell ;  but  the  skin  had  been 
dry  for  three  months. 

Coddiver  oil  and  iron  were  prescribe*! ;  a  warm  bath  was  adminis- 
tered every  other  eveniug.  The  patient  constantly  kept  his  bed,  on 
account  of  the  swelling  in  his  legs  increasing  when  he  sat  u^k 

For  a  period  of  two  months  I  was  unal>le  to  attend  at  the  infirraary 
on  Hcconnt  of  illness,  but  the  treatment  was  carrieil  on  during  my 
absence  withcKjt  alteration,  and  the  patient  kept  continncnisly  in  bed. 
When  1  revisited  the  wards  in  January,  I8(i5,  1  found  the  renal  symp- 
toms somewhat  advanced  ;  but  the  pnlmonary  complaint  had  decid- 
edly receded.  The  mine  was  very  seiinty,  varying  from  12  to  IS  and 
26  onnees  a  day,  with  a  s[>eciflc  gravity  ranging  from  1030  to  10Ji4; 
it  often  deposited  amorphous  urates.  Hn  Jan.  29th,  the  nrinary  de- 
posit corresponded  to  the  following  desrrifttion;  It  was  scanty,  and 
composed  of  atrophied  renal  cells,  with  a  few  excessively  traus|>arent 
small  hyaline  casts,  some  of  whieh  were  speckled  with  album i nuns 
granules  and  a  few  doubtful  oil  particles  (see  Fig.  Ti')).  The  patient 
at  this  date  was  in  a  (luiesceut  state  and  free  froui  fever. 

The  chest  complaint  vvas  now  altogether  in  the  baekgronnd;  tiicre 
was  scarcely  any  expeetoratiou,  and  the  jdiysical  signs  indicated  a 
marked  amelioration.  The  deiuession  under  the  right  clavicle  was 
less  conspicuous,  and  the  movement  improved;  the  percussioti-sonnda 
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were  still  unaltered,  and  the  rhoiiehi  sttO  cavernous,  but  not  abnn- 
(laut;  jiulse  varied  fvam  .H8  to  100;  resp,  from  20  to  23. 

QuriiJ<^  Feliruarv  llie  urine  becarue  still  scantier  (12  to  20  ounces  • 
day),  ^itli  a  detmity  raii^ioii:  from  1033  to  1041.  It  became  almost 
solid  ou  boiling.  The  atiasari*a  increased,  and  extended  ioto  the  face 
and  ttpiier  lindjs.  Occasional  vomiting  took  place,  and  the  api>etile 
failed  entirely. 

In  the  last  week  of  February  the  patient  insisted  on  going  home, 
But  he  had  not  been  out  a  single  day  before  he  took  a  violent  cold» 
Ui^liered  in  with  repeated  shive rings.  The  anasarca  increased  rapidir; 
respiration  became  o]Jiiressed^  and  be  was  readndtted  three  days  Uter 
(Feb,  2(jthj  in  the  following  state:  Great  general  dropsy,  the  uriue 

Fro,  55. 
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Tran»par«.*iit  tijftluie  ch»U,  frf*m  thf*  iirini«i  tif  M*  C,  on  January  2Dth  i'qui«aorai 

almost  su]>pressed,  distressing  oppression  of  breathing,  A  compound 
jalap  powder  was  administereci ;  after  which  he  vomited  and  bad  thnse 
loose  motions. 

On  the  folio w^ing  day  the  patient  was  very  thirsty  and  feveriib; 
tongue  furred,  red  at  edges;  pulse  128;  resp.  30;  congh  very  distreSk' 
ing ;  a  seanty  exjiectoration  of  nummular  purulent  sputa.  He  <H)fl>* 
plained  loudly  of  pnijis  in  the  abdomen,  chest,  and  back,  e&ipeci»Uj 
when  he  turned  in  bed.     There  was  great  restlessness, 

A  hot-air  bath  was  administered  with  the  etlect  of  inducing eopioQS 
sweatings  and  reducing  the  ix^detna  somewhat. 

Feb,  28th.— Urine,  last  24  hours,  only  8  ounces;  it  was  inteaself 
albuminous  and  deposited  urates-  The  reiml  derivatives  prtfseiited 
totally  new  characters;  they  are  delineated  in  Fig.  56  ;  the  new  feature 
was  the  appearance  of  massiv^e  moltcn-louking  exists  of  large  *od 
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me<1it]TO  size.  Some  of  them  were  slightly  granular  in  spot^;  a  few 
wrere  also  sparsely  studded  with  epithLdiuin  ;  hut  there  were  in>  pn>j>er 
^* epithelial  casts;**  there  was  iieit[n'r  hloud  nor  fat>  Some  of  tlie  hirge 
easts  lay  Bide  by  side  like  tiriek  lo^^s^  and  flfipeared  as  if  split  iti  a 
longitudinal  direction  at  Uu^ir  extreuiitios  (Fig,  5<>). 

On  the  28th  the  paiient  grew  feehler  and  mare  restless;  obstinate 
vomiting  set  in,  and  coutinned  nearly  till  death,  wliich  took  plaee  on 
the  morning  of  the  2i)th.  Only  ttvo  ounres  of  uririe  were  passed  in 
the  last  24  hours  of  life.  Tht?re  were  neither  convulsions  nor  eoma  ; 
and  visioD  eontinned  good  to  the  last. 


Flo,  M. 


tD0)t«n4«>«jkliig  cmslji,  fr^Jtp  the  unu«  of  M.  C,  rebniury  tA  ipyrvxia}  porlolV 


I 


Autopmj^  30  hours  after  death.  The  r/f/A/  btnff  fi resented  an  ex- 
quiBite  example  of  retrograde  phthisis.  Half  a  dozen  small  cavities 
Were  counted  in  tire  upper  lohe — all  of  tlu*uj  small,  varying  from  the 
%ize  of  a  pea  to  tliat  of  a  horse-htau — completely  lineil  with  a  thick 
pyogenic  menibraoe.  Not  a  particle  iiftuherele  existed  around  these 
cavities  nor  in  any  part  of  this  lohe.  The  puhnonary  tissue  was  dark 
and  leathery,  and  very  im[>erfeetly  aerated.  Tlie  rij^lit  apex  was  eou- 
dcrif^ed,  dee[>ly  puckered,  and  traversed  in  varicuis  flireetions  by  thick 
white  lines  of  cicatricial  tissue.  In  the  lower  lobe  of  thi*  same  lung, 
a  vomica  as  large  as  a  tilhi*rt  was  found  with  anfractuotis  boundaries 
composed  of  tuhereulous  matter.  Small  masses  of  obsolete  tubercle 
— some  cretaceous,  others  putty-like — were  scattered  sparsely  throngh 
the  lower  lobe* 

The  left  lung  was  crepitant  throughout.  The  ui>pcr  lobe  eontained 
three  cavities — one  as  big  as  a  wabmt — ^lined  with  pyogenic  mem- 
brane, and  not  surrounded  by  tubercle.     Small  nodules  of  tubercle 


416 


CHEOXTC    BRIGHT   S    DISEASB. 


were  scattered  through  the  upper  and  middle  lobes — some  cretaoeocii, 

Bnme  piitty-Hke,  others  nnsofteued  and  erode.  The  inferior  lot»eof 
the  left  huiu^  was  highly  cedemalotis.  No  fluid  exij^ited  iu  either  pkun; 
but  old  adlieKioiis  prevailed  .sparingly  oii  both  t^iiles. 

The  fwart  was  of  the  ysnal  dirueiisiouH ;  the  walls  of  the  left  ven* 
trifle  were  thicker  thun  was  to  be  expected  in  a  case  of  plilbim 
Botli  sides  were  filled  with  firm  bulky  elots  of  yellowish  dbrii^  wbich 
eloscly  adhered  to  llie  iiietpmlilies  of  the  chamber,  aiul  sent  volumin- 
ous proloiii^atioiiH  into  the  aorta  and  pnlmonar}^  artery.  The  tbniia- 
tion  and  jjresenee  of  these  clots  evidently  constituted  the  lounediite 
cause  of  dissolution. 

The  lii^i^r  was  large  and  pale;  the  hepatic  cells  well  formed^  and  not 
containing  more  than  the  usual  quantity  of  faL-molecnles. 

The  t>'ptr'eii  was  larger  than  usual ;  its  texture  solli  and  natural 

The  Luhiet/n  weighed  together  23  ounces,  and  the  two  were  almosl 
exactly  of  a  size.  They  furnished  a  typical  example  of  the  large, 
smootli,  mottled  kidney,  Tlieir  surface  was  perfectly  snimitli;  tlic 
eapstde,  tliin  and  transparent,  peeled  off  readdy  witlioirt  tearing  the 
glandular  tissne.  The  |>revaiHng  colt>r  of  the  ?inrface  was  fawn, 
marbled  here  and  there  witli  red;  the  fawn  color  was  picked  with  desid 
white,  as  iu  ivory*  The  t organs  were  conspicuously  soft  and  flabhy. 
The  red  parts  of  the  snrface  showed  minute  spotty  and  sinuous  injec- 
tion of  the  suijertlcial  vessels* 

On  section^  the  cortex  was  found  greatly  hy|>ertro[)hied:  it  Stood 
lialfur  threc-fiuarters  of  an  incli  thick  on  tlie  broad  ends  of  the  eones. 
It  had  a  full  fawn  color,  with  broken  streaks  of  red  running  tbroiigb 
it  in  diverging  lines,  from  the  bases  of  the  pyramids.  The  pyramidi* 
were  nnnsnnlly  pale,  tin  nigh  <^  from  the  exsanguine  stale  of  the  cortex^ 
tbey  offered  a  pretty  strong  contrast  of  color  with  the  latter.  The 
epithelial  lining  of  the  convohUed  lubes  was  extensively  disorgauized; 
both  cell  ami  uuekns  were  re<liiced  to  a  granular,  fatty  debris.  Scarcely 
a  single  cell  ap]>roaeldng  perfection  c<ndd  be  seen.  The  Malpigliiwi 
curpnscles  were  not  altered  in  size;  but  they  were  penetratetl,  aud 
rencleretl  oj>aque,  by  a  granular  materiaL  The  epithelium  of  llw 
straiglit  tubes  was  in  tnucli  lietter  preservation  ;  not  only  the  nuclei 
conld  be  seen,  Init  the  onllines  of  the  cells  themselves.  A  eonsuleni 
hie  quantity  of  B[>indie-8haped  libre-cells  were  found,  aUo  nieduim* 
sized  massivedooking  casts — resembling  those  found  ia  the  urine 
shortly  before  death. 

Two  things  a[*t*i^tired  singular  in  relation  to  these  kidneys,  numclr, 
that  the  urine  should  contain  Ht\  few  renal  derivatives  when  the  kidney 
contained  such  an  immense  tpiantity  iu  a  disorganized  state;  nad 
secondly,  that  this  disorganixetl  material  should  crmtain  fat  io  sucb 
quantity  without  there  having  been  any,  or  scarcely  anVf  in  tl>^ 
urinary  deposit,  Perliaps  the  degencralion  of  the  epithelium  only 
attained  this  maximum  degree  in  tlnit  last  intercurrent  febrile  at- 
tack  which  immeiliately  precedeil  death;  and  that  the  plugging  up 
of  the  canals  of  the  jtyranVids  with  the  massive  casts,  which  then  ap* 
peared  for  the  first  time  in  the  urine,  was  the  determining  couditiun 
of  the  sufifiression  of  urine,  and  of  the  absence  from  it  of  the  deriti* 
tivea  of  the  convoluted  tubes* 
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Jiright's  Disease  and  Heart  Dispase. — -The  connection  of  car- 
diac disease  with  renal  disorder  is  at  least  threefohi 

In  the  first  class  of  cases,  simple  Injpprtmphy  of  the  heart,  and 
especially  of  the  left  ventricle,  is  tbund  without  valvular  incom- 
petency and  witliout  degeneration  of  tlie  muscular  fibresi.  In 
this  class,  which  is  a  nnraerons  one,  as  the  table  at  p.  412  shows, 
the  cardiac  atlection  is  secondary  to  the  renal.  Bright,  who  was 
the  first  to  jK)int  out  this  curious  coincidence,'  ottered  two  ex- 
planations of  it— either,  that  the  altered  composition  of  the  blood 
exercised  an  irregular  and  unwonted  stimulation  upon  the  mus- 
colar  tissue  of  the  heart,  or,  bo  imiicded  the  circulation  iu  the 
capillaries  that  a  greater  eftbrt  of  the  ventricle  was  required  to 
drive  the  blood  through  tlie  distant  minute  branches  of  the 
bloodvessels.  Traube^  explains  the  oceurrenee  of  simple  cardiac 
hypertrophy  in  chronic  Bright's  disease  somewhat  diftei'ently. 
In  his  experience  the  kidneys  in  these  cases  are  markedly 
atrophied.^  The  contraction  of  the  renal  tissue  involves  de- 
BtructioD  of  a  certain  amount  of  secreting  structure  and  a  dim- 
inution of  the  tiow  of  blood  through  the  organs.  Two  con- 
sequences follow,  namely,  that  a  diminished  amount  of  blood 
pasoee  from  the  arterial  into  the  venous  system,  and  that  a  less 
quantity  of  fluid  is  w^ithdrawn  from  the  arterial  system  for  the 
formation  of  urine.  Both  circumstances,  but  especially  the 
second,  operate  to  increase  the  tension  in  the  arterial  system, 
and  consequently  to  increase  the  resistance  which  the  left  ven- 
tricle has  to  overcome  in  discharging  its  contents.  The  hyper- 
trophy which  follows  is,  therefore,  accortling  to  Traube,  a  con- 
Bervtttive  or  compensating  change,  similar  in  the  mechanism  of 
its  production,  to  that  induced  by  valvular  incompetency  or 
aortic  constriction.  If  the  compensation  be  complete,  the 
beightened  tension  in  the  arterial  eystera  occasions  a  larger 

"  Giiy'B  Hospitftl  Rwportij,  vol  »,  jk  396. 

'  Ueber  den  Zui^ummpnbang  von  Uerz-  und  Nioren-Krftnkheiten^  p.  58. 
•  In  ft  Inter  communicjition  Trnubo  brings  forward  evidence  to  show  thnt 
hypertrophy  of  the  left  ventricle  is  un  almost  constant  concomitant  of  granular 
And  contracted  kidney.  In  77  cu&es  collected  by  him  from  variotifl  ftourees,  the 
left  ventricle  wufl  found  byportrophied  in  93  per  cent.  (Deutsche  Klinik^  1851^^  p. 
815),  ForsterjiD  a  short  paper  on  ihisiiubject  in  the  Wiiraibiirger  Med  Zeitschr. 
^  toT  18G4,  puhliahes  aomo  faclfi  (Inconclusive,  &4  it  appears  to  me)  which  are  ad* 
■  vene  to  Traube*8  views. 

L 
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tnnisuflation  of  water  and  even  of  urea  and  other  urinary  snlWl 
tliroogh  tlie  kidneys,  and  in  thtit  nmnner  materially  helps  ? 
stave  off  dropsical  effusion  and  ursemic  symptoms.     But  sUou  1 
acme  additional  olistroction  to  the  cireiilatiou  arise,  through  in- 
tercurrent intlanunation  of  the  bronchial  tube^,  or  of  the  luag», 
pleura,  or  pericardintn,  tbe  lieart— enlarged  and  strengthend 
tbongh  it  be— no  longer  sufficed  to  overcome  the  increased  it*' 
sistance,  and  dropsical  effusions  or  uraemia  speedily  make  tijt 
appearance.     Traul>e  adduces  some  apposite  examples  in  win 
individnals  with  contracted  kidneys  enjoyed  fair  health,  wii 
capability  of  exertion,  and  continued  free  from  anasarea  and 
uraniiic  distnrlrance,  until  the  advent  of  some  complication  dix- 
ordered  tlie  balance  of  tlie  circulation,  and  flten  the  urine  beramv 
scanty,  and  the  familiar  symptoms  of  renal  diseane,  prenously 
latent,  broke  forth  into  promincnee,' 

In  the  scrotal  class  of  eases,  valvular  defects  and  their  corig<5- 
qoences  coexist  with  Bright's  disease.  Most  of  these  are  ex- 
aniiiles  of  endocarditis,  secondary  to  the  renal  disease.  But  iti 
other  eases  the  cardiac  and  renal  affections  arise  independeDtiv 
of  each  other,  and  depend  on  some  cause  common  to  both— a^ 
in  the  following  example: 

J.  H-,  «2t  48,  was  admitted  into  the  Manch.  Roy.  Infirniar)%  Xov. 

22,  18r*2.  He  had  right  hemiplegia:  llie  menial  faculties  were  ^holl/ 
disordered;  there  wa«  gay  incoljercTiee  uud  insanity  ;  no  fever,  Tbe 
licarL's  a[>ex  lieat  in  tlie  fiilh  interspiiee,  lialf  an  inch  outside  tlit 
niinde  line :  a  load  systolic  bruit  was  amblile  at  the  apex  and  tlic  niitl- 
sterual  base^  and  extended  up  the  aorta;  a  faint  diastolic  bruit  iri» 


'  Dr.  George  JohuFon  iMia  recently  diiMJt»verpd  th«t  there  is  a  widwpforf 
hypprirophy  oftlie  musculnr  wnlla  of  thu  ^(iinll  nrieries  in  chronic  Bright'*  (lis- 
ensu.  Ue  tlndu  U  not  urilj  in  theurterieB  of  the  kidneyn,  but  iibu  in  thc^ieuf  iKt 
piii  muler,  thn  ^km,  the  integtines^  Hod  the  uiuscle^^  Ho  thiii  ei.plii.Uu  ib<i  pr»- 
dtictiou  tif  this  hypertropUj,  jind  the  manner  in  which  it  reaotft  on  th«  If  A  reo* 
Iricle :  *^  In  consequence  uf  the  degenorutiou  of  the  kidnoy*^  the  blo<Kl  U  morhidlj 
clmngtjd.  It  foiitaina  urinwry  excretjii  and  it  is  dcHciL^nt  in  aume  of  iti  aira 
noruiftl  constilUfntfi,  It  Ih^  iberefure,  more  or  lesi*  un^^uited  to  oouri^b  th«  u«»iK* 
— more  or  less  noxious  Uf  thenfi.  Thi^  minute  iirterie^  thrtiughi/ut  Ihe  U»dy  r*bt 
the  pMsnge  of  this  abnortnni  blootj.  The  rt*£ult  of  thie  iintugoni^m  of  forces  K 
that  the  musciilnr  whIU  of  the  urteries  iind  thofc  of  the  ventriete  ^f  th«!  hmrl  br- 
come  simuJtAneouiily  and  in  iin  equul  di'gree  hyptTtrophied,  The  pFjnit»(eot 
ovi*raeiion  of  the  musculflr  ti^due^  both  cardiiie  and  arteritilg  is  found  ri^tstirrd 
lifter  death  in  a  con^spicuous  and  unmi«Uiktible  hypertrophy/*  (Brit  U^ 
Journ,,  April  16,  1870.) 
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Midi  hie  over  the  second  right  cartilnge.     The  urine  was  albuminous 
to  about  one-fifth;  there  was  no  dropsy. 
^The  patient  remained  in  the  Inrirmary  a  month.     The  mental  de- 

tigement  subsided   in  ten   days,  and   perfect  coherence   rettirned. 

he  other  symptoms  remained  laielianged.  He  retnrne*!  home ;  and 
in  a  few  days  was  seized  with  coma,  which  proved  rapidly  fatal.  The 
autopsy  revealed — granular  red  kidneys  witli  abundant  presence  of 
fat;  cardiac  hypertrophy  with  fatty  degeneration  of  the  muscular 
fibres;  extensive  disease  of  the  mitral  and  aortic  valves  with  ather- 
omatous patches  on  the  aorta;  two  old  apoplectic  chitft  were  found  in 
the  left  hemisphere^  and  ^videspread  fatty  degeneration  of  the  arteries 
existed  at  the  base  of  the  l>raiu> 

In  this  instance  fatty  degeueration  had  simtiltaneDUsly  invaded  the 
heart*  the  brain,  and  the  kidneys,  anrl  [iroduced  a  triple  series  of 
sym[>toms — all  essentially  independent  of  each  other. 

The  tJtird  class  of  cases  are  those  in  which  the  renal  disorder 
(congestion,  &c.)  ia  secondary  and  subordinate  to  cardiac  ilisease. 
Tlie&e  cases  have  already  been  fnllj  described  in  Cbap.  I,  in  eon- 
nectiou  with  Congestion  of  the  Kidkeys,  which  see. 


UR.BMIA. 

Certain  phenomena  chiefly  affecting  the  ner%^o-mu8cular  sys- 
tem, arising  in  the  course  of  Bright  s  disease,  have  Imen  attrih- 
utetl  to  a  poisoned  state  of  the  blood,  from  the  retention  in  it  of 
exerenientitious  matters  which  the  disabled  kidneys  are  unable 
properly  to  elituinate.  To  these  phenotnena  the  term  urwmir 
has  been  applied  ;  they  consist  of  twitehings  and  convulsions  of 
the  voluntary  muscles,  headache,  drowainesB,  coma,  defects  of 
sight  and  hearing,  vomiting  and  diarrha*a. 

It  is  a  marked  feature  of  ura^mic  phenomena  that  those  which 
^ape  of  a  paralytic  nature  affect  the  sensorium  and  the  special 
es,  but  not  the  voluntary  muscles;  w^hile  those  of  an  oppo- 
site kind  (exalted  irritalulity)  affect  the  voluntary  muscles,  but 
not  the  sensoriuni.  Delirium  is  rare,  while  coma  is  frequent ; 
jiaralysis  of  the  limbs  is  scarcely  known  (unless  there  be  some 
anatomical  lesion  of  the  brain  superadded),  while  convulsions 
are  frequent. 

The  mode  in  which  iinemic  symptoms  enter  on  the  scene,  and 
the  forms  they  assume,  present  great  diversity. 

Generally  they  begin  insidiously  with  headache  or  vomiting, 
followed  by  heaviness,  indifference,  and  eomnolenee.     These  pre- 
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uionitories  may  either  pass  away  in  a  few  days  without  further 
consequence,  or  they  may  be  succeeded  by  general  convulsiom 
and  coma.  In  other  instances  the  patient  is  at  once  struck 
down  with  convulsions  or  inBensibility  without  any  previou* 
warning,  or  he  becomes  suddenly  blind,  or  is  seized  with  uncoil 
troliable  vomiting. 

The  most  common  of  these  symptoms  is  headache  ;  fewiudi- 
viduals  with  degenerated  kidneys  altogether  escape  it.  A  seaee 
of  heavy  weight  or  compression  is  complained  of  over  the  fore- 
head or  vertex.  Sometimes  the  pain  is  obstinately  fixed  at  the 
back  of  the  neck  or  behind  the  orbits. 

The  defeds  of  Mght  consist  either  in  a  dimness  of  visiou  (am- 
blyopia), which  comes  and  goes — objects  appearing  as  if  veiled 
in  mist— or  in  rapid  and  complete,  though  usually  t-ern|Hirarj, 
blindness.  The  convulsive  seizures  are  often  accompanied  with 
tem[)Orary  loss  of  sight,  which  generally  persists  in  greater  or 
less  degree  for  a  certain  time  after  the  spasms  liave  j)as<ied  away. 

The  ophthaln»o9cope  reveals  no  organic  change  in  the  eye  in 
genuinely  uriemic  amblyopia;  it  is  a  purely  cerebral  phenouienon, 
and  not  to  be  confounded  with  the  hemorrhagic  blindness  (Reti- 
nitis apoplectica),  which  is  also  not  uncommon  in  Bright 's  di*- 
ease,  and  which  is  due,  as  V.  Graefe  has  shown,  to  rupture  of 
the  retinal  vessels.  In  this  latter  affection  (which  is  in  no  sense 
unemic)  the  loss  of  sight  is  seldom  complete,  but  is  of  a  more 
pernianeut  character.  The  production  of  it  is  probably  due  to 
the  hyjjcrtrophy  of  the  left  ventricle  which  so  commonly  aecom- 
panies  a  contracting  kidney,  and  the  increased  tension  in  the 
arterial  system  consefjueut  thcreui>Dn  ;  it  is  an  occurrence  of  the 
same  order  as  the  sanguineous  apoplexy  to  which  the  same  in- 
dividuals arc  liable. 

\jr^.m\ml€afn€ss  is  much  less  common  than  amblyopia,  and 
its  cx^currenee  is  highly  exceptional 

Ur^emic  convulsions  are  of  tlie  epileptic  type,  and,  as  a  rale, 
they  conform  strictly  to  that  type — being  accompanie<i  with 
complete  inaensibiltty,  rolling  of  tlie  eyes,  biting  of  the  tongue, 
and  foaming  at  tlie  mouth.  The  paroxysms  commonly  leave 
the  patient  deeply  comatose. 

In  exceptional  instances  consciousness  is  not  wholly  lost  la 
a  lady  under  my  care  the  paroxysms  coincided  with  thecatii- 
menial  periods;  during  the  convulsions  the  patient  knew  the 
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ipersoDS  about  her,  and  called  loudly  to  be  held  fast.  A  case  is 
related  Ijy  Bright  in  which  the  spasms  at  first  resembled  cramps ; 
these  were  followed  by  twitehings  of  the  hands,  arms,  sboulders, 
che^t,  and  legs.  The  spasms  were  almost  constant,  and  caused 
a  eomowbat  hurried  mode  of  expression  when  the  patient  apoke, 
but  the  intelligence  was  perfect.  As  the  ease  proceeded  the 
epasms  became  more  and  more  severe,  with  forcible  drawing 
up  of  the  legs,  and  clisrortion  of  the  muscles  of  the  face;  the 
faculties  were  retained  to  the  last,* 

An  attack  of  unemic  convulsions  may  consist  of  only  a  single 
paroxysm  ;  more  frequently  there  occurs  a  succession  of  parox- 
ysms or  fits,  following  each  other  at  uncertain  intervals  of  a  few 
TniDUtes  or  several  hours— the  patient  lying  during  the  renns- 
sions  in  a  state  of  profound  insensibility,  with  stertorous  breath- 
ing, pale  face,  and  dilated  pupils;  or  in  deep  drowsiness,  but 
capable  of  being  partially  roused  when  spoken  to  or  shaken. 

If  a  first  attack  does  not  prove  fatal,  it  may  recur  at  irregular 
intervale  of  weeks  or  months,  or  be  replaced  l>y  unemic  symp- 
toms of  some  other  order. 

Ura^mic  coma  either  creeps  on  very  gradually,  passing  on,  in 
the  coui"se  of  two  or  three  days,  into  complete  stupor;  or  it  cub 
rainates  quickly — tbe  patient  falling  down,  as  if  in  apoplexy, 
f»erhaps  while  wiilking  in  the  streets,  or  occupied  w^ith  bis  usual 
avocations.  Cases  of  this  class,  wheu  there  is  no  anasarca,  and 
the  previous  state  of  the  urine  is  unknown,  are  very  liable  to 
be  confounded  wnth  apoplexy  or  with  narcotic  poisoning.  The 
following  instructive  illustrations  of  such  an  occurrence  are  re- 
lated by  Mr.  Moore  and  Dr.  Richardson : 

Case  L^An  old  soklier,  iianie<l  Price,  was  received  inla  Queen's 
Hoi5|iital,  Birinhighatii,  with  tbe  following  symptoms:  breatlnng  labo- 
rious and  soroetnaes  stertorous;  wrheii  left  alone  the  patient  passes 
iDlo  a  state  of  stupor,  answers  qnestious  Beusibly  when  roused;  pupils 
moderately  dilated,  indolently  sensitive  to  light. 

It  appeared  that  Price,  liaviug  sulfered  some  days  from  diarrhoBa, 
went  into  a  druggist's  shop  and  asked  for  a  pennyworth  of  tincture 
of  rhubarb.  The  shopman  added  to  this  dose  a  few  dro[Js  from 
another  bottle,  and  Price  swallowed  tbe  whole  before  leaving  the 
shop. 

Immediately  after  taking  the  above  dose  he  became  drowsy  and 
vomited ;  at  the  suggestion  of  a  neighbor  he  returned  to  tbe  shop, 
and  asked  the  shopman  whether  he  had  given  him  laudanum.  Tbe 
latter  told  him  that  he  had  put  in  a  few  drops  on  account  of  the  se- 
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verity  of  his  symptoms*  Upon  again  reacliing  home  he  fell 
and  continned  skeping  uidess  leniporarily  roused.  In  this  sL. 
was  taken  into  liospital,  and  was  treated  as  a  case  of  opium  poisoD- 
ing.  A  mustard  emetic  was  ordered  immediately;  the  patient  ir«t 
kept  in  i-onstant  motion,  and  plied  witli  *strong  eolfee.  He  Impmved 
consid«ralily  under  tlie  treatment,  and  talked  over  his  old  campaii,'ns 
with  the  porter  who  had  ehar^e  of  him.  Next  day  he  rela|)sed  inl'> 
a  letharojic  state;  galvanism  was  employed  without  benefit:  I 
now  walked  round  the  hospitaUgarden  between  two  men,  and 
infusion  of  green  tea  was  administered.  A  little  improvement  (-A- 
lowed,  but  at  2  h  i  **  m  ■  h  e  re  I  a  p  s  ed  once  more,  and  tlie  I  >  real  h  \  n  ^  be- 
came  moi  e  oii»i)ressed.  As  long  as  he  was  kept  moving  he  could  I* 
made  to  answer  questions;  but  in  the  coui-se  of  the  atleriioon  ihe 
aomuolentre  deepened  in  spite  of  the  treatment.  Ether  and  ammonia 
were  a|)plied  to  the  nostrils ;  cold  water  was  dashed  over  the  face  and 
ueck;  but  at  8  p.m.  the  drowsiness  had  become  itisuperabJe;  the  slertur 
augmented*  Mustard  i>oultices  were  jjut  to  the  legs.  VeneseclioD 
was  triinl,  but  when  four  ounceis  of  blood  had  flowed  the  pulse  hecawie 
thread-like,  and  it  was  thought  prudent  to  desist.  The  coma  iucreastjd 
in  iutensity ;  and  he  died  at  -.JiO  a.m.,  44  hours  after  admissioa,  aod 
102  hours  from  the  time  of  taking  the  dose. 

A  coroner's  inquest  was  hekl  on  the  case^  on  account  of  the  suspi- 
cion of  poisoning;  but  the  results  of  the  post  mortem  went  lo  exoo- 
erate  Ihe  druggist,  for  the  kidneys  were  found  granular  and  greally 
atrophied,  and  the  urine  left  in  the  bladder  was  found  albuminous. 
(J.  Moore,  London  Mtd.  (laz.^  1845,  p.  821.) 


Case  IL^^A  woman,  aged  34  years,  who  was  given  to  drinking, 
and  had  recently  been  treated  for  primary  syphilis,  was  seized  on 
Xov.  18th,  1859,  with  rigors.  She  was  attended  by  a  neighboring 
chemist,  who,  on  Nov.  "Jlid,  gave  her  a  mixture  which,  he  said,  coo- 
tained  dilute  nitric  acid,  nitrate  of  |:iotassa,  syrup  of  buckthorn,  sal- 
phalc  of  magnesia,  and  water.  It  was  atlerwards  proved  by  analysis 
that  these  were  the  constituent  parts  of  the  remaining  portion  of  tb€ 
mixture.  The  njediciut;  was  sent  in  to  the  woman  on  the  evening  of 
the  2!2d  J  and  after  taking  a  large  quantity  of  beef  tea,  she  swallowed 
one  dose  of  the  mixture.  Five  minutes  afterwards  she  became  hys- 
terical and  convulsed,  and  the  friends  believing  the  woman  to  have 
been  poisoned,  summoned  the  druggist,  who  in  alarm  tried  to  get  her 
to  take  some  ipeeacnajiha,  but  without  avail.  In  the  course  of  the 
night  a  medical  man  was  called  in  ;  he  found  the  woman  in  a  state  of 
typhoid  coma,  with  pupils  slightl}'  dilated  and  immovable,  and  tbo 
body  at  times  convulsed — ^the  convulsions  assuming  an  epileptiforni 
type.  Every  available  means  of  treatment  were  carried  out,  hut  tite 
coma  became  more  profound,  and  seventy  honi'ii  after  the  aibuinistft^ 
tion  of  the  mixture  above  mentioned,  death  closed  the  scene.  By  iht 
coroner's  warrant  the  body  was  examined,  and  a  chemical  inquiry  in- 
stituted. The  brain  was  quite  liealthy ;  the  kidneys  were  greatly  dis- 
eased— large,  flabby,  pale,  speckled,  soft,  and  grea^sy.  The  analysis 
disclosed  no  poisou  of  any  sort,  (Uiehardson,  Clinical  E^myf^^  Ji. 
135.) 
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Case  III. — A  gentleman,  spt.  63,  was  driving  in  an  open  cliaise 
through  the  village  of  Mortlake,  in  1853;  be  was  observed  l>y  hie 
servant,  who  wa.s  by  his  side,  to  lie  eonstantly  drowsy ;  at  last  he 
suddenly  seemed  to  fall  into  a  helpless  state  and  dropped  from  the 
chaise.  He  was  conveyed  into  a  house,  and  Dr.  Hielmrdson  was 
stiimuoned.  Dr.  IL  finnid  hira  snHering  from  all  the  signs  of  narcotic 
poisoning;  the  ijnpils  were  fixed  and  slightly  dilated.  Some  urine 
was  withdrawn  from  the  bladder  ami  found  to  be  largely  eharged 
with  albumen.  He  recovered  frrmi  the  attack;  but  three  weeks  later 
he  suffered  again  in  the  same  wa}"  and  died  with  typhoid  eonia — the 
arine  l>eing  altogether  *>up|>resKcd  for  many  hours  before  death,  and 
having  been  albuminous  throughout  the  illness.  (Kichardson,  CHnt- 
cal  EitKayif^  p.  I4L) 

The  diarpufsls  of  iira^nue  coin  a  frora  apoplexy  rests  on  the 
absence  {in  the  forniBr)  of  pariilyaia,  and  the  partial  recovery  of 
consciouBness  between  the  convulsive  attacks^f  there  be  any. 
From  poisoiiing  bv  opium,  reriiil  coma  is  distinguished  by  the 
dilated  or  semi-dilated  state  of  the  pupils,  and  by  the  occurrence 
of  remissions  in  the  insensibility.  From  ordinary  epilepsy  the 
diagriosis — apart  from  the  antecedent  history,  whicli,  if  known, 
sufBces  to  indicate  the  nature  of  the  case — is  sometimes  dittieult. 
The  incidents  of  the  seizures  are  often  identical,  even  to  the  ex- 
istence  of  an  aura.  As  a  rule  uneiuic  fits  want  the  turgid  pur- 
plish couuteniinee  and  asphyxial  character  of  true  e[iile[isy — the 
face  in  urtemia  being  nearly  always  deadly  piale  and  the  breath- 
ing e^sy. 

T>r.  Richardson  relates  the  cases  of  two  chihlren  pK)iBoncd  by 
belladonna  berries,  in  which  the  symptoms  closely  reseudjied 
unemic  coma  sequential  to  scarlatinal  The  insensibility  was 
compilete,  and  the  pupils  strongly  dilated.  The  examination  of 
the  vomited  matters  and  of  the  urine  furnishes,  in  such  cases. 
the  Ijest  means  of  diagnosis. 

In  all  cases  of  convulsions  or  insensibility  from  donl>tful 
causes,  the  urine  should  be  forthwith  exanuned,  and  if  neces- 
sary, withdrawn  by  catheter  for  that  purpose.  It  must  not,  of 
course,  be  forgotten,  that  sanguineous  apoplexy  is  a  not  very 
nnfre<juent  occurrence  in  chronic  Bright's  disease,  as  in  the  case 
of  J.  IL  before  related  (p.  41H). 

Unemic  count  and  convulsions  may  prevail  sepmrately :  but 
much  more  commonly  the  attacks  are  of  a  nnxed  character,  and 
combine  se%^eral  or  all  the  pheuomena  just  enumerated.  The 
varied  character  and  fitful  course  of  uremia  are  graphically 
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i  11 11  Bt rated  in  the  following  ftccnrately-observed   example,  l>y 
Dr.  Lieberraei8ter  (Prag-  Vierteljahrschr.,  Jahrg.  xviii,  Bd.  iti: 

Willielniina  Karsten,  a  servaiU-niai*!  from  the  countrvv  ^t^  29,  W4» 
admitled  into  tlie  Ureifswald  Hospital  on  Juue  8th,  1859. 

rreviouii  IILslonj — -The  patient,  according  to  her  own  statement, 
was  perfectl}^  healtLy  in  lier  youth.  In  ber  eighteenth  year  she  suf- 
fered for  six  weeks  from  tertian  ague.  Three  years  ago  she  became 
pregnant :  toward  the  end  of  her  time,  wdema  of  the  lower  limbs  »e( 
ill,  whi€h,  however,  soon  all cr  the  bath  of  a  healthy  child,  disappeared. 
Dnring  r he  two  folknving  years  Blie  continued  in  good  health.  &ad 
capable  ofiniisuing  her  employmeiit.  In  the  first  week  of  November, 
1858,  the  patient  notited,  without  previons  signs  of  disease,  Blight 
a*dema  of  the  ankles,  which  gradually  increased,  and  extended  to  the 
hands,  face,  and  abdomen,  TlieBe  swellings  sometimes  increased, 
sometimes  diminished,  but  never  ent4rely  subsided,  and  latterly  thi*y 
steadily  progressed.  At  first  the  patient  was  able  to  continue  her 
work;  but  she  reoiarked  that  any  nnnsnal  exertion  produced  con- 
Biderable  shortness  of  breatli,  severe  jjalpitation,  and  a  feeling  of  in- 
creased heat.  Headaches,  which  had  troubled  her  occasionally  altbe 
beginning  of  her  illness,  became  more  frequent  and  more  severe  during 
the  winter,  and  were  conjoined  with  fugitive  disorder  of  vision,  great 
weariness^  and  nleepiness.  These  attacks  were  never  accompanied 
witii  vomiting.  The  appetite  was  constantly  poor.  During  the  winter, 
diarrlnea  often  occurred  withcmt  assignable  cause,  but  was  not  of  long 
continuance,  nor  did  it  recur  in  the  last  few  months.  OecasioDally 
there  was  cough  with  scanty  ex|>ectoration.  The  urine  does  not  seem 
to  have  been  at  any  time  markedly  defk ient ;  at  times  it  was  even 
more  abundant  tlian  natural.  Menstruation,  at  tirst  regular,  had  not 
occurred  for  three  months. 

Preir^eftt  Stal*^^— The  patient  was  of  middle  height,  moderatelr 
strongly  made;  tlie  eonntenance,  the  cutaneous  surface,  and  the  visi- 
ble mucous  membranes,  were  markedly  pale.  The  face  was  slightly 
(edematous ;  the  upper  limbs  and  the  integuments  of  the  chest  and 
back,  strongly  so.  The  legs  were  highly  anaaarcous,  the  labia  majom 
and  abdominal  i>arietes  greatly  swelled,  an<i  there  was  considerable 
ascites.  Hepatic  dulness  reached  from  the  nij^ple  almost  to  the  bor- 
ders of  the  ribs.  The  cardiac  dulness  was  not  increased  in  breadth, 
and  the  sounds  were  pure  and  loud.  The  second  sound  was  esi>eeiallf 
loud  t > ve  r  t  h  e  p  u  1 1  u  o  n  a  ry  a  rt  c  ry ,  T  h  c  ( >  u  1  se  w  as  of  n  o  rm  al  f r eq  ue  r j  cy , 
full,  hard,  and  incompressible,  Tliere  were  signs  of  liydrotboraxand 
bronchial  catarrh.  The  urine  was  of  rjatural  quantity,  pale,  albumin* 
ons,  somewhat  turlnd,  with  an  abundant  sediment.  The  sediment 
consisted  of  vaginal  epithelium,  pus,  and  casts  of  tubes  of  varioai 
thickness,  partl}^  hyaline,  structureless,  or  somewhat  twisted  and 
folded,  partly  beset  with  numerous  dark,  sharply-defined,  very  minute 
granules.     The  appetite  somewhat  bad,  bowels  opened  daily. 

The  patient  was  put  on  a  nutritions  diet,  and  Tinct.  ferri.  Acetatta. 
As  the  dropsy  did  not  diminish,  Acetum  Scillie  in  saturation  was  sub- 
stituted on  June  16th  ;  and  as  this  again  proved  inetHcieut  to  produce 
diuresis,  iron  preparations  were  resumed. 
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On  the  night  of  the  22cl  of  June,  the  patient  Buffered  from  severe 
headache;  on  the  2Hd  this  passed  away,  but  returned  again  at  raid- 
day  on  the  24tli.  On  the  same  day  the  sicrht  of  the  ritrUt  eye  became 
somewhat  atfeeted  :  and  there  was  great  a])athy  and  drowsiness.  No 
nausea  or  vomiting.  On  the  evening  of  tlie  25th,  the  headache  van- 
ished; but  the  patient  continued  to  see  worse  with  the  right  than 
with  the  lefl  eye  for  several  days. 

These  slight  uremic  phenumena  thus  passed  away,  and  a  general 
improvement  set  in ;  the  dropsical  effusions  also  underwent  a  slow 
diminution. 

On  the  I5th  of  June,  moderate  diarrhcea  set  in,  without  exercising 
much  influence  on  the  ann^arca,  which  rather  increased.  An  effort 
was  therefore  made  to  reduce  the  drofmy  by  diaphoretic  measures. 
A  hot  bath  was  administered  on  July  5th,  and  afterwards  the  patient 
was  wrapped  in  blankets.  Copious  sweating  followed.  Tlie  patient 
slept  well  until  three  in  the  morning,  when  a  violent  headache  arose 
and  continncd  for  three  hours.  In  the  morning  the  face  was  found 
more  o^dematous,  hot,  and  red ;  and  the  patient  complained  of  a 
severe  sense  of  heat  in  the  head.  Pulse  72.  After  a  slight  inter- 
ruption, the  use  of  the  baths  was  continued,  and  with  favorabie 
effects.  The  anasarca  steadily  diminished;  by  the  SOtii  of  July  it 
was  confined  to  the  more  de[iendent  parts  of  the  liody.  The  oppres- 
sioD  of  the  breattiing  was  quite  gone;  and  the  a j> petite  considerably 
improved.  On  the  night  of  the  10th  of  August  there  occurred  severe 
headache,  vomiting  twice,  and  watery  stools  thrice.  The  headache 
continued  next  day  withont  fever,  and  the  patient  was  sunk  in  deep 
apathy ;  when  sjKiken  to  she  only  opened  her  eyes.  On  the  day  fol- 
lowing these  symptoms  passed  away;  but  the  headache  returned  from 
time  to  tune.  On  the  nigut  of  the  21st  of  August,  severe  headache 
recurred,  and  persisted  through  the  ensuing  day;  in  the  evening  the 
[)atieiit  com[ilained  of  bn/.zing  in  the  ears  and  sparks  before  the  eyes. 
Pulse  was  frequent.  On  the  following  niglit,  about  two  in  the  morn- 
ing, a  violent  paroxysm  of  general  convidsions  occurred,  of  an  exactly 
epileptic  character.  Consciiuisness  was  eompleiely  abolished;  clonic 
cramps  of  the  extremities,  face,  and  trunk  followed,  which  were  of 
such  severity  that  the  hed  shook.  In  about  ten  minutes  the  paroxysm 
ceased,  and  the  patient  lay  quiet,  foaming  at  the  mouth,  with  fre- 
quent pulse  and  stertorous  breathing.  When  called,  slie  ojiened  her 
eyes,  stared  at  the  person  a<ldres>5iug  lier,  or  rolled  her  eyes  hither 
and  tbitlier*  When  questioned,  she  gave  no  answer,  did  noti*rotrnde 
the  tongne  when  asked  to  do  so,  nor  made  any  other  movement* 
The  paroxysms,  with  intervening  pauses,  in  which  consciousness  did 
not  return,  were  repeated  during  the  uijjht.  By  the  morning,  about 
twelve  fits  bad  thus  followed  each  other.  At  eight  o'clock  in  the 
morning  consciousness  had  returned,  but  the  patient  was  in  a  highly 
apathetic  state,  She  complained,  when  questioned,  of  headache; 
vision  was  greatly  weakened.  At  nine  another  fit  occurred,  and  by 
midday  three  more  had  taken  place.  The  patient  passed  urine  and 
feces  under  her;  and  lay,  in  the  pauses,  with  open  mouth,  half-shnt 
eyes,  and  stertorous  breathing,  fully  comatose.  Pulse  114^l:iO.  In 
the  afternoon  no  fit  occurred;  in  the  evening  the  patient  was  still 
somnolent,  but  completely  conscious:   pulse   96.     The  face  was  in- 
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tensely  oedeinatons;  in  other  parts  the  oedema  had  imdergone  no 
chan^je.  Next  morniii*]f  she  complainecl  f>f  great  weakness  and  ftro*- 
tration,  so  that  inovorncnts  were  only  acconiplishefl  with  much  etfoit 
and  pain.  The  organs  of  sense  were  no  kma-er  disturbed^  and  the 
painK  in  tlie  head  leas  intense.  On  the  following  day  there  wa* 
amendment,  hut  still  the  sense  of  fatigue,  prostration,  and  afmthj', 
eon  tinned.  The  eon  d  it  ion  then  became  changeable;  the  headaebts 
sometimes  vani.shed  altotjether.  Nevertheless,  and  in  spite  of  ahutj* 
dant  secretion  of  urine,  the  dropsy  increased  considerably. 

On  the  ith  of  October  there  occiii'red  a  slight  rigor  and  sevens 
headache;  during  the  atlernoon,  great  dyspnoea  set  in,  with  a  higli 
degree  of  Bomnolenee.  At  3  p.m.  six  ounces  of  blood  were  withdrawu 
by  ve n  e sec tio n .  A  t  r»  p.  m .  t tier e  w as  vo m i  t i n  g,  w h i c b  re c u rred  se veml 
times;  and  about  nine,  a  violent  eclamptic  attack  occurred*  which  re- 
Bembled  the  previous  ones,  and  was  tVjllowed  by  coma.  The  fiU  re- 
turned during  the  night  and  the  following  day  about  twelve  times. 
The  pupil,  during  the  [jaroxysms,  was  neither  dilated  nor  conirftcte<i, 
it  wfi»  only  feebly  sensitive  to  light.  The  administration  of  calomel 
and  jalaj)  occasioned  coj>ious  stools:  and  on  the  morning  of  the  ^ih 
the  patient  was  conscions,  the  face  very  tcdematoiis;  she  coraplaine<l 
of  headache,  and  was  highly  apathetic.  On  the  7th  and  8th  the  faciftl 
a?dema  still  increased,  and  the  arms  were  intensely  anasareous,  Th« 
ascites  and  te<lema  of  the  feet  appeared  slightly  diminished.  Slow 
improvement  then  took  place.  On  the  22d  threatening  symptoms 
again  ap[>carcd,  the  pains  in  the  bead  became  intense^  somnolence 
ensued,  and,  from  time  to  time,  twitchings  of  the  upper  extremities. 
Again  all  these  passed  over:  but  on  the  afternoon  of  the  Ulst  there 
was  a  slight  fit  of  convulsions,  followed  by  vomiting  twice;  at  5  p.H. 
an  eclamptic  paroxysm  of  great  severity  occurred,  and  two  inon 
during  the  night.  In  the  intervals  lietween  the  convulsive  paroxysms 
the  patient  lay  comjiletely  insensible,  witli  open  mouth,  slcrtoroiis 
breathing,  and  cyanotic  countenance.  The  teeth  were  covered  with 
aordes.  Both  pupils  were  strongly  contracted.  Xext  day  the  patieot 
was  again  conscious,  Init  dull  and  apathetic.  The  countenance  wm 
very  tedeniatonK ;  ptjpils  sensitive  to  light.  This  sleepy  indiirereat 
state  continued  through  the  ensuing  week. 

From  the  Kith  of  Novemlrer  the  visual  power  showed  great  dis- 
turbtuice,  and  the  con<lition  chiinged  about.  Sometimes  the  patient 
could  easily  count  lingers,  sometimes  she  could  do  so  only  i  m  perfect  I  j. 
Fidse  was  of  natural  <piickness,  smiil!»  hard,  incompressilile.  On  the 
evening  of  Pecember  3d,  there  commenced  again  a  series  of  con%'iil" 
give  tits,  which  continued  until  the  following  evening.  On  the  morn- 
ing of  the  5th  vision  was  very  imperfect;  a  light  held  before  the  tfjes 
could  be  seen  with  the  left  eye,  but  only  a  glimmer  was  visible  vrith 
the  right  The  oj>hthalmoscope  showed  the  existence  of  reliailb 
apoplectica  in  both  eyes.  The  patient  now  continued  in  a  stal*?of 
perpetual  somnolence;  but  on  the  night  of  the  18th  she  was  seiJ^ 
with  a  new  series  of  eclamptic  tits,  wliicb  were  preceded  by  vomiting 
and  succeeded  l*y  excessive  prostration.  Tlie  disorders  of  vision  still 
varied  in  their  intensity.  On  the  llthof  January  a  violent  bronchial 
catarrh  with  pneumonia  brought  life  to  a  close. 
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The  autopsy  disclosed  the  following: 

Brain  higlily  anjemic,  otherwise  natural;  dropsical  elfiis^ions  hi  tlie 
iie rolls  cavities.  Heart  great!}-  liyperlro|*bie<l.  Lt^ft  imnj  airless  in 
its  upper  lobe,  cedematoiis  in  its  lower.  Right  lung  consolidated 
posteriorly 

Tlie  Hdfieijti  were  in  a  state  of  fatty  degeneration  with  beginning 
g^rannlar  atru[>hy. 

The  urine  was  carefully  collerted  and  exarniued  while  the  patient 
was  under  observatiOjK  It  was  throughout  copious  in  quantity,  even 
during  the  severest  ura*mic  attacks;  the  specific  gravity  varied  from 
1010  to  1014;  the  nrea,  though  aJways  considerably  below  the  normal 
average,  did  not  sink  any  lower  during  the  paroxysms. 

Ab  a  rtile,  both  the  quantity  of  urine  and  the  excretion  of 
ureu  dituinish  notably  at  the  period  immediately  preceding  a 
ur.emic  attack,  Sonietiniea,  liowever,  very  great  ecantiuess  of 
urine,  or  even  total  suppreBsion  (in  acute  Bright  s  disease)  may 
exist  without  evoking  any  urK?inic  symptoms.  In  a  case  of 
scarlatinal  dropsy  related  by  Biernier,  complete  suppression  of 
urine  continued  for  5  days  witbout  urieiuia;  then  followed  a 
further  period  of  41  days  in  which  urine  was  secreted,  but  only 
in  the  sc^antiest  proportions  (a  few  teaspoon fuls  a  day  ,  and  yet 
no  unemia.  At  the  erul  of  this  second  jjcriod,  the  urine  began 
to  flow  abundantly  for  a  abort  time,  and  tlien  again  became 
scanty.  Three  days  hiter  nnemic  coma  set  in,  followed  by  con- 
vulsions, which  proved  fatal, 

Uneniic  vomltit^g  avd  diarrha:a  are  common  phenomena  of 
Briffht's  disease.  The  vomitiiiij  which  occurs  in  that  disease  is 
uot,  of  course,  always  uneiuic.  The  iligestivc  functions  are 
notably  impaired  througbout  the  complaint,  and  a  heavy  or  in- 
digestible meal  may  at  any  time  be  rejected  as  in  dys|)eptic  states 
from  other  causes.  When  the  vomiting  is  really  nnemic,  it  takes 
place  without  reference  to  the  nature  of  the  contents  of  the 
stomach,  and  is  oft  rejxnitcd  or  incontrollable;  the  vomited 
matte*r  is  a  watery  fluid,  either  distinctly  amnioniacal  to  the 
gmell,  or  (if  acid)  evolving  ammonia  freely  when  caustic  potash 
13  added  thereto.  The  alvine  dejections  are  similarly  character- 
ized when  due  to  the  same  cause. 

Paroz}ji<m3  of  th^sphma  belong  to  the  least  frequent  forms  of 
uncmic  disturbance— if  indeed  such  attacks  have  at  any  time  a 
genuine  claim  to  the  demgnation  ur^enkic,  Foiirnier  cites  some 
cases  of  this  kind.  Ordy  the  following  somewliat  donbtful  ex- 
ample has  fallen  under  my  observation.    The  case  is  further  re- 
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raarkable  on  account  of  a  traDsitorily  ammontacal  state  of  the 

urine, 

W.  R,  S.,  a  railway  porter,  a?t.  58,  was  admitted  into  tbe  Mancbesltf 

iDfiimary,  Dec.  »>tli,  1860.  He  was  a  stoutly -made  man,  who  hud  Id 
an  i  11 1  e in  |)e  1' at e  1  i fe .  11  e  1 1  a  d  bee ii  re  m  a rkab ly  li  e a i  t  liy ,  a  n d  b ad  sea rcely 
ever  lost  a  day's  work.  Two  months  before  admission*  his  lesrs  began 
to  swell  and  tlien  his  face.  He  continued  to  follow  his  employmctiV 
though  with  dilliciilly,  nntil  two  da^s  before  his  admission. 

On  admission,  there  was  general  anasarca  of  moderate  degpree; 
palhd  features;  enlarged  heart;  copious  nrine,  scantily  albuminous, 
with  an  abundant  dejinsit  of  granular  and  transparent  casts,  and  rentt 
epithelium.  Neither  easts  nor  e[ul helium  showed  any  signs  of  fatty 
degeneration.  The  urine  was  sometinies  highly  acid  and  de^x^sited 
mates  ;  at  other  times  it  was  hitjhly  ammoniacal  when  voided- 

On  Dee.  2Tth  there  oeeurred  a  sudden  and  most  intense  paroxysni 
of  (liliieulty  of  breathing,  which  threatened  sutFocation.  It  resembled 
in  every  respect  a  paroxysm  of  sfiasmodic  asthma,  and  lasted  Ave 
hours.  It  then  passed  away,  and  did  not  return  again  with  the  samt 
intensity  ;  though  slighter  attacks  of  a  similar  nature  occurred  on  two 
other  occasions. 

On  Jan.  II,  18r>l,  repeated  vomiting  took  [dace:  there  was  also  » 
severe  cough  with  a  watery  expectoration  and  increasing  weakness. 
Somnolence  tben  set  in,  which  gradually  passed  into  coma  and  proved 
fatal  iu  three  days. 

The  a»/o//#jj/ showed  hyperfropied  Ir/f  m'Titrirle:  thickened  mitral 
valve ;  abundant  loose  vegetations  on  the  aortic  valves.  Tbe  right 
auricle  and  ventricle  were  filled  with  a  firm  vohuninons  yellow  fibrin- 
ous clot.  With  the  exee[>tion  of  dense  rederna  of  the  inferior  hdie  of 
tbe  lell  lung,  tbe  r€.<piratorff  f^rgans  [iresented  nothing  abnormal. 
The  kninfijJi  were  found  grannhir  with  commencing  atrophy.  The 
lower  urinary  passages  were  quite  free  from  disease. 

The  ammoniacal  state  of  the  urine  persisted  in  thia  patient  tot 
several  successive  days ;  and  although  the  secretion  was  so  charged 
with  carbonate  of  ammonia  that  it  had  a  pungent  smell,  and  effervesced 
freely  with  acids,  wlien  fpdte  fresh,  the  patient  exf>erienced  no  j>ain 
or  uneasiness  about  the  l>laddcn'  nor  during  the  act  of  micturition — 
which  was  not  unduly  frequent.  The  urine  contained  no  pus.  The 
ammonia  in  this  ease  must  have  been  derived  <lirectly  from  the  lilo«>d, 
and  not  produced,  as  is  usual  in  ammoniacal  urines,  by  transforma- 
tion of  urea  in  the  lower  nriiiary  passages.  Such  an  occurrence  be- 
tokened a  free  generation  of  ammonia  in  the  Idood;  there  were  no 
uricmic  sym|)tonis  on  the  days  when  the  urine  was  ammoniacal.  Did 
tbe  elimination  of  ammonia  by  the  kidneys  stave  off  nriemic  accidenta? 

T/teoru's  of  Urannia, — Tlie  absence  of  anatomical  lesions  in 
the  brains  of  fjersons  who  die  of  uneniie  corua  and  convulsions 
has  constrained  pathologists  to  look  elsewhere  for  their  deter- 
mining cause;  and  by  general  agreonient  it  has  been  assumeii 
that  that  cause  consists  in  certain  altera tious  in  the  conifiositicm 
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of  the  blood,  from  the  aceiinmlatlon  hi  it  of  the  exei'ementitioiis 
matters  (and  the  [iroducts  of  their  dc'i'oini»osition)  which,  in  the 
healthy  state,  are  removed  oat  of  the  hody  by  the  ki<liieys.  The 
Wooil  thus  poisoned  is  no  longer  capable  of  ministering  to  the 
tranqiiil  and  healthy  operations  of  the  nervo-mneciilar  system, 
and  engenders  the  varions  abnormities  of  motion  and  sense  which 
have  l*een  just  described. 

But  pathologists  liave  not  been  content  with  this  general  ap- 
preciation of  the  matter,  and  have  striven  to  trace  the  phenom- 
ena to  the  prei^ence  of  some  one,  or  the  deri%^atives  of  some  one, 
of  these  excrenientitious  substances  in  the  blood.  It  will  not  be 
necessary  in  a  practical  work  like  the  present  to  enter  fnlly  into 
the  controversies — still  undecided — which  have  arisen  on  this 
eiibject.  It  w^ill  suffice  to  indicate  the  ditferent  view^s  which 
have  been  ennnciated ;  and  to  express  my  own  conviction,  after 
a  careful  review  of  the  observations  and  experiments  adduced 
on  all  hands,  that  none  of  the  exclusive  theories  of  uneniia  have 
made  good  their  claim  to  acceptance. 

Hammond  and  Kichardsoo,  following  the  original  notion  of 
Willis,  contend  that  the  si>ecial  poii*on  in  these  cases  is  urea.' 

Frerichs  maintains,  on  the  other  hand,  that  urea  is  itself  in- 
nocuous; that  it  may  be  injected  into  the  veins  of  animals  with- 
out detriment ;  that  the  mischief  in  unemia  arises  from  the 
transformation  of  the  urea  accumulated  in  the  blood  into  carbo* 
nate  of  ammonia,  and  that  the  carbonate  of  ammonia  so  gener- 
ated is  the  immediate  excitant  of  the  nervous  symptoms.  Fre- 
richs upholds  this  doctrine  by  two  propositions  w^hich  he  claims 
to  have  proved;  namely  (1),  that  carljonate  of  ammonia  invari- 
ably exists  in  the  blood  of  uniemic  patients,  and  in  that  of  ani- 
mals rendered  uricmic  by  removing  their  kidneys,  and  can  even 
be  discovered  in  their  expired  air;  (2.)  That  carbonate  of  am- 
monia injected  into  the  veins  of  healthy  animals  produces  tits 
of  convulsions  with  intervening  pauses  of  coma,  exactly  resem- 
bling genuine  unemic  attacks. 

Treitz  suggested  a  nioditication  of  this  view.     According  to 

1  Ricbter  found  that  solutions  uf  ureu  (30  per  cent.)  iipplied  directly  to  the 
sciiitic  Dervea  of  frogs^  produced  only  aliglit  iind  nncertam  convulsions  of  the 
tniisclea,  fnr  inferior  to  thoso  produced  by  a  solution  of  common  suit.  A  satu- 
rated Bolution  of  urea  produced  no  convul]»ions  ut  all. — (F.  Richter — Inaug. 
Diss.:  ErUngen,  18fja.) 
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him  urea  is  not  transformeJ  in  the  blooci vessels^  but  is  first 
vicarioasly  excreted  into  the  alimentary  canal;  here  it  ia 
speedily  converted  by  the  gastro  intestinal  mucus  into  car^KV 
nate  of  ammonia ;  the  carbonate  of  atnmonia  so  formed  is  then 
absorlied  into  the  blood,  and  produces  its  poisonous  effects. 
That  urea  is  excreted  by  the  intestines  in  Hriglit's  diseaije  is 
undonbled,  and  its  swit't  conversion  into  carbonate  of  anmif»oift 
has  been  proved  experimentally  by  Bernai-d,  This  theory  of 
Treitz  furnishes  at  least  a  rational  explanation  of  ur*emic  vom- 
iting and  diarrlura,  and  of  the  jiresenee  of  the  volatile  alkid*  in 
the  matters  so  discharged. 

♦Since  the  theory  of  Frerichs  was  first  promulgated^  however, 
it  has  be^n  ast'ertaitied  by  Riehardson  and  Hammond  that  ani- 
monia  naturally  exists  in  the  blood  of  healthy  animals  ;  and  all 
Bubpequent  observers  with  the  sole  exception  of  I^etroft*)  hare 
failed  to  discover  in  the  Ijlood  of  animals  rendered  uneniic  by 
the  removal  of  their  kidneys  any  larger  amount  of  ammonia 
than  exists  in  the  healthy  state.  It  has  been  Hkewise  shown 
tliat  other  substances  than  carbonate  of  ammonia  .chloride  of 
sodium,  urine,  and  urea}  are  capable,  when  injected  into  tte 
blood,  of  evoking  comatose  and  convulsive  phenomena. 

The  reeent  experiments  of  Oppler,  Schottin,  l*erls,  and  Zaieaky 
seem  to  have  given  the  rotfp  (ff  grdre  Ijoth  to  the  ammonia  and 
to  the  urea  theories  of  unemia  ;  and  they  indicate  in  a  very  clear 
manner  that  urajmic  manifestations  depend  mainly  and  esaen- 
tially  on  the  aecnujulation  in  the  blood  and  tissues  of  those  pri- 
mary pnnlucts  of  tissne-nietamorpbosis  (creatin,  creatinin,  and 
other  extractives),  which,  in  a  later  stage  of  histoiysis,  are  con- 
verted into  urea  and  uric  acid. 

But  these  experiments  are  still  more  remarkable  for  their 
general  bearing  on  the  current  views  of  the  functions  of  the 
kidneys.  It  has  been  hitherto  sufiposed  that  the  office  of  the 
kidneys  was  merely  to  separate  from  the  channels  of  the  circu- 
lation and  transndt  to  the  urine  the  urea  and  uric  acid  which 
already  existed  preformed  in  the  bloc»d  ;  but  it  now  ap[)ears  not 
improbable  tlnit  urai  and  uric  aeid  are  adiuxlhj  producfd  in  tk 
kidneijii:  an<l  that  any  traces  of  them  found  in  the  blood  are 
due  to  reahfiorption  from  the  urinary  chamiels. 

The  observations  on  which  these  unexj>ected  conclusions  ar^ 
based  are,  bnetlyj  the  following; 
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Oppler^  found  that  urea  was  much  more  abuntlant  in  the  blood  of 
'  animals  whose  ureters  had  been  tied*  than  in  the  blood  of  those  which 
bad  been  dej*rived  of  their  kidneys  {nephrotomized). 

The  experiments  of  Perls*  on  rabbits  showed  that  no  accuranhition 
of  urea  took  place  in  the  tissues  of  uephrotomized  animals  ;  whereas 
in  animals  whose  nreters  had  been  ligatured,  urea  accumulated  rap- 
idly, and  was  most  abniulant  in  24-4 S  hours  after  the  operation. 

The  observations  of  Z  ale  sky"  on  dogs,  birds,  and  serpents  are  yet 
more  remarkable. 

In  dogs,  he  fonnd  that:  K  The  iinantily  of  urea  iu  the  blood  of 
healthy  and  of  nephrotomized  dogs  waH  almost  the  same ;  and  that, 
therefore,  removal  of  the  kidneys  had  no  influence  in  increasing  the 
urea.  2.  After  ligature  of  the  ureters,  urea  was  always  Ton  ml  eou- 
siderably  increased  in  the  blood,  tlie  lymph,  in  the  cotjteuts  of  the 
stomach  and  intestines,  and  especially  in  the  tissues.  3.  Accumuhi- 
lion  of  a  large  quantity  of  urea  in  tlie  blood  did  not  increase  tlie  am- 
monia in  the  blood,  4,  Creatin  was  always  considerably  increased 
In  the  muscles  after  nei>hrotomy. 

In  birds,  jTeplirotomv  was  found  to  be  an  impracticable  operation  ; 
but  ligature  of  the  ureters  proved  an  easy  proceeding.  The  experi- 
ments on  birds  (fowls  and  geese)  yietcled  t!ie  following  results:  I. 
In  healthy  birds  no  traces  of  uric  acid  or  urea  could  be  discovered  in 
the  blood.  2.  Ligature  of  the  ureters  caused  death  from  nriemic 
coma  in  20-37  honrs;  this  o|>eratton  was  always  ft*llowed  by  most 
abundant  ileposits  of  urates  in  the  floids  and  solid  tissues  of  the  body. 
These  defitosits  showed  themselves  not  earlier  than  twelve  hours  alter 
the  operation,  and  were  the  more  abundant  the  longer  the  animal  lived 
after  theo|ieratiou.  The  defjosits  first  ajspeared  in  the  lymphatic  sys- 
tem, then  in  the  blood  and  all  the  other  tissues,  3,  The  deposits  first 
appeared  in  and  altont  the  kidneys*  and  then  spread  from  these  as  a 
centre.  The  lymphatie  vessels  were  gorged  with  white,  amoriihons 
or  crystalline,  urates,  and  the  serous  membranes  of  the  abdomen  and 
thorax  thickly  incrnsted  with  the  same,  4,  No  increase  of  the  am- 
monia in  the  blood  could  lie  detected. 

In  serpents^  both  nepUrotomy  and  ligature  of  the  ureters  were  found 
to  he  easy  operations.  The  following  results  were  obtained  :  1.  The 
blood  and  tissues  of  serpents  contain  no  traces  of  uric  acid  in  the 
normal  state.  2,  Nephrotomized  serpents  lived  18-24  days;  ligature 
of  the  ureters  caused  death  in  about  2*J  days.  H.  In  nephrotomized 
£er).>ents  no  uric  acid  or  urates  was  found  after  death  in  any  j)art  of 
the  body,  except  a  small  quantity  iu  the  cloaca,  where,  presumably, 
it  existed  before  the  operation.  4.  After  death  from  ligature  of  the 
r«reters,  all  the  organs  and  tissues  were  fonnd  strongly  iuJiltratcd  with 
bfrntCB,  which  formed  thick  white  crusts  and  patches  on  all  the  mucous 
And  serous  membranes^  in  tlie  joints,  in  and  u|jou  the  kidneys,  liver, 
heart)  and  spleen.  By  eliemieal  analysis  uric  acid  was  also  abundantly 
found  in  the  lungs,  muscles,  and  throughout  the  body.* 

1  Beitr.  z.  Lchre  v»  d    Urttmie.     Arch,  f  pftth.  Aiiiit.j  BiK  xxl,  p.  2ftQ, 

■  Beitr,  s.  Lehre  d,  tJrrtmie.     Konigsberg  Med.  JiLlirb.,  Bd.  iv,  p.  5G. 

'  tTnteriueb.  iX.  d.  u  rum  is  eh  en  Process,  &c.     Tubingen,  1865, 

*  Lmer  observations  by  Gretiaut^  Cyofi|  am^  Meissner  and  Bidlard,  do  not  lend 
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Inquirers  into  the  theory  of  urcemia  may  be  reminded  of  tb* 
renuirknble  al>senee  of  coma  and  convulsions — the  most  connnoD 
features  of  clinical  unemiu — ^in  ca^es  of  obstructive  euppres^ioti 
of  urine.  The  cases  related  in  Section  V,  p,  45,  of  the  presem 
work  show  incoiiteetably  that  fatal  suppression  of  urine  fn)m 
Mocking  up  of  the  ureters  generally  runs  its  course  without  tie 
usual  symptoms  of  unemia  as  witnessed  in  B right's  disease. 

Dr.  0.  Rees  believes  that  the  tenuity  of  the  blood  in  Brighfs 
disease  is  not  without  influence  in  the  production  of  the  cerebral 
symptoms.  Traube  has  still  further  developed  this  idea,  lie 
contends  that  the  watery  state  of  the  blood  predisposed  to  inter 
stitial  transudations  ;  that  the  hypertrophy  of  the  left  ventricle 
increases  enornionsly  the  lateral  pressure  in  tlie  arterial  system; 
that  when,  from  any  cause,  a  still  further  increase  in  the  tenoity 
of  the  blood-serum  occurs,  serous  transudation  takes  place 
through  the  cerebral  capiilaries^  and  gives  rise  to  cedema  of  the 
brain.  This  u'dema  causes  compression  of  the  minute  cerebrttl 
vessels,  and  determines  an  anreraie  state  of  brain,  and  thereby 
unemic  convulsions  and  coma.  He  is  further  of  opinion  thM 
the  symptoms  are  of  a  comatose  character  when  the  a?demA  and 
antenna  affect  the  hemispheres,  and  convulsive  when  the  centril 
ganglia  are  the  parts  affected. 

None  of  these  theories,  considered  exclusively,  explains  satis- 
factorily the  protean  phenomena  of  uraemic  intoxication,  as  wit- 
nebscd  at  the  l^edside.  The  subjects  of  Bright's  disease  sutfer 
under  a  deep  almorinality  in  the  comjiosition  of  the  blood  and 
tissues.  The  blood  is  unnaturally  watery  and  poor  in  albaniea; 
the  blood  and  tissues  are  unnaturally  charged  with  the  priniftrf 
histolytic  products  (creatin,  extractives,  &c.),  and  with  excre* 
mentitious  urinary  compounds  (urea  and  uric  acid),  perhaps  also 
with  the  products  of  the  decomposition  of  some  of  these.  This 
state  appears  to  induce  in  the  nervous  centres  a  proueness  to 
sudden  disorder  and  loss  of  equilibrium.  A  crisis  may  at  my 
moment  l)e  brought  about  by  au  exaltation  of  one  or  several  of 
the  disturbing  elements,  or  by  a  superventiou  of  some  new  and 
different  cause  of  irritation  (hysteria,  menstruation).  A  similar 
hypersensitive  state  of  the  nervous  system  prevails  naturally  in 


Biipport  to  tht^e  views.  Both  Cyon  and  Meiiflner  cam©  to  the  eoQcliwion  tfcil 
urea  is  formed,  in  part  at  least,  in  the  liver.  See  Biennial  Rot ro4pi?cl  of  tht 
•'New  Sjdenhara  Soo.,"  18G7-68,  and  18tS9-70. 
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barly  life;  and  an  irritation  which  would  be  of  no  moment  in  an 
idult  (teething,  wornifi,  embarrassed  digestion,  cutaneous  irrita- 
[tion,  Ac  )  sntfices,  in  an  infant,  to  awaken  convulsive  and  eoma- 
Ltose  phenomena  closely  resembling  those  of  unemiti- 
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Diagnmis, — Under  ordinary  eireiinistauces,  chronic  Uright's 
[disease  presents  symptoms,  and  a  condition  of  urine,  so  cliarac- 
teristic  that  it  can  scarcely  he  confounded  with  any  other 
Lmalady.  Even  when  dropsy  h  absent,  a  persistently  albuminous 
iBtate  of  the  urine,  apart  from  beart  disease,  hardly  belongs  to 
my  other  conditioiK 

Temporary  iilbuminuria,  as  we  have  seen  (see  Congestion  of 
Ithe  Kidneys),  occurs  occasionally  under  a  ^-ariety  of  inflamma- 
tory and  febrile  conditions,  without  structural  changes  of  any 
iniportance  in  the  kidneys.     Tbese  cases  ditfcr  from  Bright'g 
^disease  in  the  absence  of  dropsical  eft'usion  ;  the  quantity  of  oh 
I  bumen  is  alno  generally  very  small  ;   the  excretion  of  urea  h 
natural  or  even  excessive  instead  of  being  diminisheth     When 
'  defervescence  occurs,  it  is  speedily  followed  bj^  the  total  disajv 
pearance  of  aMjumen. 

The  real  diagnostic  difficulties  lie:  (a)  in  distinguishing  acute 
and  curable  cases  from  chronic  confirmed  ones:  (//)  in  determin* 
iiig  the  precise  anatomical  changes  going  on  in  tiie  kidneys  ;  and 
(r)  in  detecting  the  disease  when  it  is  encountered  masked  by  an 

Iinflarumatory  complication  or  a  uneniic  paroxysm. 
(a,)  The  case  must  he  considered  as  belonging  to  tlie  chronic 
and  continued  class,  if  the  disease  have  crejit  on  insidiously,  or 
if  it  be  found  complicated  with  chronic  phthisis,  caries,  long- 
continued  suf^purations,  constitutional  syphilis,  enlarged  liver 
or  spleen,  or  by ^ler trophy  of  the  left  ventricle. 

If  the  invasion  have  been  acute,  and  the  albuminuria  still 
linger  after  the  abatement  of  the  febrile  symptoms,  time  he- 
comes  a  necessary  element  in  the  diagnosis.  With  every  day 
that  passes  by  without  diminution  of  albumen  in  the  urine,  the 
I  fear  grows  stro!iger  that  the  disease  has  become  confirmed.  In 
■  such  a  conjuncture  the  character  of  the  urinary  deposit  supplies 
important  information.     If  the  epitheliul  elements  and  blood- 
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corpiiseleB  continue  to  be  froely  discharged,  and  no,  or  only 
tritling,  signs  of  fatty  changes  appear  in  the  renal  derivative!^, 
there  ia  good  rea&oti  for  coutidence  that  the  ohserver  has  to  do 
with  the  declining  stages  of  an  acnte  disorder.  If,  on  the  other 
hand,alhunien  pemst  in  considerable  quantity  after  the  pyrexia 
has  (laBSod  away,  and  after  bluod  has  ceased,  or  almost  ceaf€«i 
to  apjjear  in  the  urine,  it  ifl  probable  that  the  diseae^j  has  Ia[«ieJ 
into  a  chronic  and  coniirmefl  state;  and  if,  in  additiou  to  these 
untoward  signs,  the  deposit  exhibit  marked  fatty  chaiige,  itiat 
probability  becomes  a  certainty. 

It  must  not  be  forgotten  that  patients  suffering  from  chronic 
Bright's  disease  are  mil^ect  to  occasional  febrile  exaeerbi  ' 
in  wliich  the  urine  becomes  scanty,  high-c^olored,  and  [m 
bloody.  Such  exacerbations  are  liable  to  be  confounded  with 
the  acute  disorder ;  and  when  there  are  no  clear  indications  of 
chronicity  in  the  previous  history,  iu  the  character  of  the  retial 
derivatives,  or  in  the  coexistence  of  complicationd,  the  ditlenm- 
tial  diagnosis  of  the  two  conditions  may  he  quite  impracticable 
until  the  lapse  of  time  shall  have  cleared  up  the  ambiguity. 

(k)  For  the  ditiercntial  diagnosis  of  the  different  types  of  do- 
generation  going  on  in  the  kidneys,  the  reader  is  referred  to  tlw 
synopsis  of  distinctive  syniptoins  furnished  in  the  fii^t  sectioo 
of  the  present  chapter  (pp.  389,  392,  39d\ 

(c.)  "When  the  case  comes  under  notice  for  tlie  first  tinie, 
masked  by  an  inflamnuitory  comititcatiou  (pneumonia*  etidcvor 
peri-carditis,  &c.}  a  clue  to  the  primary  disorder  must  be  sought 
in  the  previous  history  of  the  case,  and  in  the  aBsociated  syrap- 
toms.  When  dropsy  (or  the  history  of  any)  is  absent^  the 
primary  renal  disease  is  apt  to  be  overlooked,  and  the  case  re* 
garded  as  one  of  simple  inflanunation  of  the  organ  affected  :  the 
urine  (in  such  cases)  assumes  a  febrile  character,  urea  bec^oniee 
abundant  in  it,  and  its  speciiic  gravity  rules  high.  If,  under 
such  circumstances,  the  quantity  of  albumen  in  the  urine  l>e  but 
small,  the  absence  of  Bright's  disease  may  be  counted  oo;  but 
the  converse  deduction  is  not  invariably  warranted.  In  pneu- 
monia I  have  seen  the  urine  for  some  days  "  highly  "  albuminotif 
without,  as  the  sequel  showed,  the  existence  of  any  renal  dt^► 
generation.  In  pleurisy  and  pneumonia  (and  esf)ecially  th« 
former)  the  simultaneous  implication  of  the  two  side^  furnishes 
a  strong  presunqjtiou  (supjK>aing  the  urine  to  be  albuminous) 
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that  the  inflarnmation  is  not  simple,  but  secontlary  to  renal  dis- 
ease. The  existence  of  cardiac  hyportropby  witLout  valvular 
dii^ease,  or  of  notable  anji^mia,  also  favors  tbe  aapixisition  of 
Bright'e  disease. 

Tbe  differential  diagnosis  of  iira^mic  coma  and  convulsions  has 
n  already  pointed  out  (see  p.  423 ^ 

he  absence  of  casts  in  an  aibuniinous  urine  gives  no  security 
inst  the  existence  of  renal  degeneration  ;  indeed,  this  absence 
i' generally  more  apparent  than  real  When  the  casta  are  few 
in  number,  and  small,  they  subside  very  imperfectly,  and  arc 
apt  to  escape  detection,  even  with  the  most  careful  examinatiouJ 
In  other  cases  tbe  absence  of  casts  is  only  temporary  ;  and  I  have 
known  it  most  absolute  in  some  of  those  sad  hopeless  cases  where 
the  renal  disease  is  the  ultimate  upshot  of  an  intractable  stru- 
mous or  syphilitic  cachexia. 

Prof^itosis. — Tlie  prospects  of  a  jmtient  suffering  from  confirmed 
chronic  Criglit^s  disease  are  exceedingly  gloomy.  The  textnral 
changes  in  the  kidneys  are  of  a  kind  that  do  not  admit  of  rei^ara- 
tion.  The  Mali*ighian  bodies  l>ecome  cnveloi>ed  in  an  exurhition 
of  low  plastic  material,  of  which  the  only  tendency  is  to  pro- 
gressive contraction,  and  the  tubuli  are  either  blocked  up  with 
fibrinous  plugs  or  shrivellett  into  useless  fibres.  The  gland  is 
not,  however,  equally  at!ected  throughout  all  its  parts,  and  the 
IcBS  injured  p<jrtions  carry  on,  imperfecfly,  the  depurative  futic- 
tious.  As  the  sounder  portions  become  more  and  more  involved 
— and  there  is  an  ahnost  inevitable,  though  slow,  tendency  to 
this — the  work  done  by  the  kidneys  grows  less  and  less,  and  tbe 
blood  is  more  and  more  contamiiiated  with  histolytic  and  urin- 
ous elements,  until  at  length  a  limit  is  approached,  which  is  in- 
compatible with  lite.  Long  before  this  extreme  linut  is  readied, 
however,  death  is  brought  about  in  a  large  number  of  cases  by 

1  About  two  years  m^o  I  wfts  consuUed  by  a  medical  man  whu  w»is  $iifferir»g 
from  perfislent  iilbuininiiriii.  lie  himsf-lf^  Mnd  iinoilior  prwctiuoTiert  vvbu  was 
w©n  accustomed  to  puch  inquiries,  hud  fiiili^d  nft*^r  re|ieiited  L^xKminatiimH,  to  de- 
tect a  single  cast  in  the  urine.  The  ppecinien  of  urine  K**nt  to  me  was  fai  usidi^ 
for  twelve  hours  In  an  approfiriate  urine  glas,^.  At  the  end  of  that  period  I  could 
not,  after  long  npnrcliing,  discover  a  single  cast.  Neact  day,  however^  tho  urine 
deposited  nn  abumltiTit  sedinficnt  of  very  minute  uric  acid  cry?t*il».  On  a^atti 
I4^rching  f<»r  casts  I  fmind  several  without  difficulty — the  precipitation  of  ihe 
uric  acid  had  carried  them  down. 
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one  or  othor  of  tl»o  minierous  complications  to  whicb  the  sab* 
jectB  of  renal  degeneration  are  obnoxious. 

In  {?ertiun  more  fnvorable  cases  the  structural  changes  oea« 
to  advance,  the  dropsical  effusions  (if  atiy  existed)  are  absorW, 
and  the  condition  of  the  patient  remains  stationary,  fierhajiftfor 
months,  perhaps  for  yearis;  and  he  may  be  able,  with  proper  Jl^^ 
cantions,  to  prolonof  existence  in  fair  comfort,  ami  even  to  jmr- 
Boe  light  avocations,  for  very  considerable  periods  of  time.  Cnsa 
protracted  to  five  and  six  years  are  not  uncommon,  and  a  few 
instances  are  recorded  in  which  the  patient  has  survnvetl  for  ten, 
fifteen,  and  even  twenty  years-'  The  tenure  of  life  under  these 
eireiimstances  is  exceedingly  precarious,  and  an  imprudent  in- 
dulgence or  exposure  may  bring  life,  in  a  few  hours  or  days,  to 
the  verge  of  destruction ;  the  patient  walks,  as  it  were  on  a  slum- 
bcring  volcano,  which  may  at  any  moment  waken  its  fires  with 
a  fatal  explo.^ion* 

Bur  although  the  final  prognosis  in  chronic  and  eonfinned 
eases  is  thus  unfavoral*!e,  the  immediate  prospects  of  the  patient 
may  be  fair,  and  there  is  still  hoi>e  that  by  judicious  manage^ 
raent  amelioration  of  the  more  distressing  symptoms  maybe 
brought  about.  Excej^t  in  the  ultimate  stages  of  the  diseskie^ 
the  dyBf>eptic  symptoms,  tlie  irregolarities  of  tlie  bowels.  th« 
dropsical  accumulations,  and  the  bronchial  catarrh,  may  be  com- 
bated with  good  probaJjility  of  success.  The  following  example 
is  a  striking  illustration  how  near  an  apparent  cure  the  subsi* 
donee  of  the  syrnjitoms  may  proceed,  even  from  an  apparently 
desperate  extremity. 

Mr.  B.,  a  designer,  of  sober  hahits,  tvt  38,  consulted  me.  May  5th, 
1862.  He  was  sulfering  from  ^reat  and  general  anasarca  witfj  ascites. 
The  urine  was  scanty  and  hiteusely  alljuminous.  There  was  an  abuii* 
dant  deposit  of  tube-easts  and  renal  epitlielium.  These  slructures 
exhibited  the  appearanees  of  advanced  fatty  degeneration. 

The  patient  slated  that  tiie  dropsical  syuiiitoms   had  existed  A 


*  The  protrftclcd  Burvivorship  of  snroe  cases  of  ohronic  Bright's  dUeA»e  i»  ttrj 
rftmiirknble— in  some  mrti  cii*e8  thn  disoa&e  does  not  prove  fatai  tit  a\\,  Po««blv  la 
tliiise  ctii^ii^  only  one  Jtidnry  U  uflV^cted — ^its  fulluw  rt^muinin^;  sound.  Tb»l  *uch 
n  pttasibility  exists  mny  b*^  inff.'rrod  i^ot  only  from  iho  groat  difference  in  tlw 
nmoimt  of  diseaso  sonioUnic*!*  found  in  ihe  two  kidneys  after  deiitb,  but  mow 
certainly  from  swh  h  cw>&  n»  that  of  Dr.  Moron,  in  which  one  kidney  wi*  in  «a 
ifcdvanced  stago  of  degtjneration,  while  its  fellow  was  aormal. — ^Path.  8oc,TfiW,, 
V.  xix,  p.  268. 
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twelvemonth,  and  had  come  on  graduRlly — first  in  the  feet,  then  Ijj 
the  face^ — withotit  known  t-anse* 

A  fortnii2:lit  after,  I  was  requested  to  see  Mr,  B*  at  his  own  house. 
He  was  then  confined  to  bed;  the  swellin^^s  had  eonaiderably  in- 
creased; the  legs  were  tense,  and  incapable  ofbein^  moved  from  ex- 
cessive a?dema ;  llie  peritnnefd  eflnsion  was  very  grent.  There  was 
severe  dyspna'a  (orthopnea)  and  frequent  vomiting.  The  nrine  waB 
almost  suppressed. 

Taking  into  consideration  tl*e  state  of  the  nrine,  the  character  of 
the  deposit,  and  the  time  the  disease  had  abeady  existed,  together 
with  the  threateningly  gravity  of  the  general  symptoms,  it  seemed 
hardly  possible  that  the  patient  conld  rally  to  anything  like  seeming 
health;  and  yet  this  took  (>lace.  Compound  jalap  powilers  were  ad- 
ministered freely,  and  blankut-haths  a[q)lied  daily,  Cojiioiis  watery 
motions  were  prodneed ;  the  legs  bnrsl,  and  an  immense  qnantity  of 
fluid  drained  away.  Improvement  went  on  steadily  in  the  eonrse  of 
the  ensiling  rnonlh ;  in  September  the  droj>sy  and  ascites  had  nearly 
disappeared.  A  specimen  of  nrine  (of  which  the  fiow  was  cot»ions) 
was  sent  to  me  tit  this  time  for  examination.  It  was  onl}'  slightly 
albiiminons^  and  after  a  diligent  search  I  failed  to  detect  any  easts. 

I  did  not  see  the  patient  after  this;  bnt  Mr.  Briggs,  with  whom  I 
saw  the  case,  inlfjrms  me  that  shortly  after,  the  patient  went  to  Wales, 
where  he  continued  to  improve;  the  « edema  disappeared  abnost  cn- 
t  i  rel^* ;  the  np  petite  r  e  t  n  r  n  e  *  i ;  and  the  strength  was  s  o  fa  r  res  to  re  d 
thai  lie  was  ahle  to  walk  fbteen  miles  in  a  day. 

On  his  retnrn  to  town,  however,  the  dropsical  symptoms  reat>peared, 
and  increased;  and  a  congh  set  in,  aceonqianied  with  pnrnlent  ex- 
j>ectoration.  The  pnlmonary  symptoms  gradnally  advanced,  and  he 
died  in  September,  18(>3,  about  eighteen  months  afler  J  had  first  seen 
him. 

Tlie  fuvorable  and  unfavorable  signs  in  Brigbt's  disease  have 
L  rehition  to  the  state  of  the  ekiii,  the  durutioii  of  the  diet^iise,  the 
f  degree  of  deviation  of  the  urine  from  its  natural  qimntity  and 
composition,  and  the  existence  of  complications. 

The  signs  which  indicate  that  an  unfavorable  termination  is 

not  far  distant  are:  obstinate  dryness  of  the  skin,  the   urine, 

■  which  had  previously  been  abundant,  becoming  steadily  scantier 

without  proportionate  increase  in  the  specific  gravity,  evidence 

that  the  disease  has  existed  some  years,  repeated  recur renee  of 

Iurjemic  phenomena,  excessive  serous  etiusion,  excessive  cardiac 
hypertrophy,  a  persistently  feverish  state.  Speedy  death  is  in- 
dicated by  the  breaking  forth  of  pneumonia  or  pericarditis,  by 
suppression  of  urine  or  uncontrollable  vomiting  and  diarrhtui* 
The  absence  of  these  signs  n^ay  be  construed  in  a  favorable 
sense,  as  indicating  a  stationary  atate^  and  the  probability  that 
the  tinal  issue  may  be  yet  tar  distant. 
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An  excessive  proportion  of  albumen  in  the  urine,  althoagha 
proof  of  the  activity  of  tlie  niorbid  proces^s,  and  therefore  a  sign 
of  evil  augnry,  is  not  necessarilj  prophetic  of  irai>endiiig  death. 
In  a  case  which  I  saw  with  Mr*  Stephens,  the  urine,  which  was 
examined  almost  daily,  became  constantly  solid  on  boiling,  for 
a  period  of  more  than  two  motitlm.  During  this  fK?riod  the  pa- 
tient's condition  was  stationary;  he  w^as  then  seized  with  fatal 
I^neumonia,  of  which  }ie  t^jieedily  perished. 


TREATMENT- 

lo  the  management  of  cases  of  confirmed  Bright's  disease, 
three  objects  are  to  be  especuilly  aimed  at,  namely :  (a)  to  hinder 
the  further  extetision  of  tlie  structural  changes  in  the  kidneys; 
(A)  to  prevent  the  occurrence  of  uneniic  and  inflammatory  ^d- 
deuts  ;  and  (c)  to  palliate  or  remove  certain  threatening  or  bnr 
densome  symptomft — annemia,  dropsy,  dyspeptic  and  urannic 
phenomena,  kc. 

To  fulfil  the  iir8t  indication,  the  conditions  under  w*hich  tk 
complaint  originated  must  be  carefully  traced  out,  and  the  pa- 
tient removed  as  completely  as  possible  from  their  furthtar  in* 
fluence.  In  some  instances  this  is  practicable  ;  as  when  the  dis- 
ease follows  intemperance  or  long-continued  exposure  to  wet  mi 
cold.  In  iirotracted  suppurations,  necrosis,  caries,  joint-diseasei 
stricture  of  the  urethra,  and  old  vesical  intlammation,  the  possi- 
bility of  the  development  of  renal  degeneration  shoukl  be  kept 
in  view  by  the  surgeon,  and  should  have  ^veight  in  consideriag 
the  projiriety  of  operation.  In  all  such  atlections  the  condition 
of  the  urine  should  be  nam»wly  watched;  and  the  first  appear- 
ance of  albumen  is  a  warning  that  the  opix>rt unity  for  operative 
procedures  is  slipping  away,  never  to  return. 

There  is  no  evidence  that  local  counter-irritants  of  the  severer 
class — issues,  setons,  moxas,  &c.— applied  over  the  kidneys,  exert 
any  good  ettect ;  and  tlie  ulcerations  they  sometimes  leave  aw 
apt  to  prove  intractable.  Mustard  poultices,  tincture  of  iodine 
or  dry  cupping  may  be  applied  when  the  loins  are  the  scat  of 
aching  |)ain  ;  but  tiieir  influence  on  the  renal  lesion  is  probably 
jiiL  Blisters  are  inadmissible  on  account  of  their  specific  irri- 
tating etiects  on  the  urinary  aystem. 
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The  patient  should  he  habitually  clotheil  io  flannel,  both 
limbs  aTid  trunk  ;  and  the  aetivity  of  the  skin  &lioulcl  be  further 
encouraged  by  moderate  walking  or  carriage  exercise,  and  the 
occaftional  use  of  warm  baths  and  frietione  of  the  surface.  The 
bowels  should  he  opened  at  least  once  daily,  and  the  diet  ahould 
be  light  and  initritioas.  Milk  agrees  well  with  the  majority  of 
this  claims  of  patientB,  and  may  be  freely  partaken  of.  Two  or 
three  glasses  of  claret  or  hoek  daily,  or  a  glass  of  sound  beer, 
are  permiseihle ;  hut  the  stronger  wioes  and  all  spirits  agree,  as 
a  rule,  badly,  and  aliould  not  l>c  allowed  unless  sjieeial  circum- 
etanees  impieratively  call  for  their  adnnnistration. 

^fedieiiial  agents  of  roborant  character  should  l;e  exhibited 
from  time  to  time — but  especially  pn^parations  of  iron.  I  have 
been  in  the  habit^  when  the  secondary  syniptoms  or  complica- 
tions do  not  call  for  special  treatment,  of  eoutenting  myself 
with  giving  15  or  25  drops  of  the  muriated  tincture  of  iron  in  a 
wneglass  of  water  night  and  morning — combined,  in  cases  of 
stramous  affinities,  with  cod-liver  oil.  If  the  tincture  produces 
headacbe  or  disturbs  digestion,  some  other  chalybeate  must  be 
substituted — the  citrate  of  iron,  citrate  of  iron  and  quinine,  the 
syrups  of  the  phosphate  or  tlie  iodide  of  iron,  the  saecharated 
carbonate  or  the  fcrrum  redact um.  One  or  other  of  the^  prepa- 
rations can  generally  be  made  to  agree.  It  is  important  to  get 
patients  with  chronic  Brigbt's  disease  to  take  iron,  for  satura- 
tion of  the  system  with  iron  is  the  best  safeguard  against  the 
profound  anjemia  which  is  a  fertile  source  of  danger  and  distress 
to  the  sutterers  from  chronic  renal  degeneration. 

Are  there  any  medicinal  substances  capable  of  exercising  con- 
trol over  the  quantity  of  albumen  lost  by  the  urine?  Exact  ob- 
servations do  not  give  an  affirmative  answer  to  tbis  question, 
though  a  certain  reputation  has  been  gained  by  the  mineral 
acids  (especially  nitric  acid),  iodide  of  potassium,  tannin  and 
gallic  aciil.  Dr.  Parkes  exhibited  large  dui^ea  of  tannin  and 
gallic  acid  without  producing  any  diminution  of  albumen.  I 
have  in  a  number  of  cases  used  gallic  acid  for  a  period  of  many 
weeks,  but  coutd  not  convince  myself  in  a  single  instance  that 
it  had  any  favorable  i nti uence  on  the  excretion  of  albumen,  and 
in  some  instances  it  occasioned  serituis  gastric  disturbance, 
Oppolzer  has  recommended  alum,  and  the  trials  of  Ilelicr  suj> 
port  this  recommendation. 
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Knowing  as  we  do  that  persons  with  albtiniinuna  aud  Jf 
enited  kitlneys  may  preserve  pasj?able  health  for  j ears,  so 
HB  digest  ion  is  good,  the  litood  not  too  impoverished,  and  tk 
complicationa  kept  aw^ay,  the  practitioner  is  not  justified  in  in- 
terfering too  actively  when  tliie  stationary  condition  is  niaii»- 
tained ;  lie  should  confine  himself  to  the  enforcement  of  soniHl 
hygienic  rules  and  preventive  measures.  The  patient  should  hi 
made  clearly  to  understand  that  he  is  to  treat  himself  an  i 
valetudinarian;  and  that  in  his  clothing,  his  eating,  drinking^ 
exercise,  and  genera!  mode  of  life,  he  must  go  by  rule,  a;*tk_ 
sole  condition  of  not  running  the  most  Jntal  risks. 

The  most  eifeetive  means  of  combating  the  dropsical  tj^^i^tm 
are  hydragngue  catharties  and  warm  baths*     F'or  general  tt«! 
there  is  no  Itydragogue  suiierior  to  the  compound  jalap  powder 
with  an  additional  quantity  of  the  bitartrate.     It  acts  qu*  V' 
and  procures  two  or  three  copious  watery  stools.    The  obj'       u 
to  its  use  is  the  nausea  and  sickness  which  it  too  often  oecasic 
To  diminish  this  ineonvcnience  as  much  as  possible^  an  active" 
dose  (for  an  adult  5iii  <^f  the  bitartrate,  and  15  or  20  grains  of 
jalap  corrected  with  a  little  ginger)  should  be  administered  early 
in  the  morning  twice  or  thrice  a  w*eek.     The  operation  of  the 
medicine  passes  over  in  a  few  hours;  and  the  patient  has  leisure 
to  recruit  himself  in  the  intervals  between  the  doses.    This  pro- 
ceeding is  less  harassing  than  to  keep  up  a  continuous  purgation 
of  loss  activity. 

Christison  speaks  in  high  terms  of  gamboge,  which  he  era- 
ployed  in  doses  of  5  gniins,  sometimes  7,  and  very  rarely  9  grains, 
every  second  day,  or  in  urgent  eireniostances  every  day.  To 
prevent  griping  he  bad  it  finely  pulverized  with  half  a  dracLm 
of  the  bitartrate  of  potash.  Colocyuth^  seammony,  and  da- 
teriiim  have  also  been  employed  on  diverse  hands.  When  tbc 
serous  accunuilation  is  very  threatening,  and  irameiliate  effects 
are  demanded,  no  remedy  is  su|K^rior  to  elaterium.  It  maybe 
given  in  doses  of  one-sixth,  or  one-fourth,  of  a  graiQ  every  three 
or  four  hours,  until  free  evacuations  have  been  obtained.  In  tk 
employment  of  |)UJ'gati%TS,  it  must  not  be  overlooked  tliat  ex- 
hausting diarrhoea  sometimes  occurs  spontaneoasly  in  the  later 
l»eriods  of  the  disease,  and  that  the  use  of  drastics  has  Wen 
knoivn  to  originate  this  untoward  symptom.  It  is  necesearj, 
therefore,  to  watch  the  action  of  these  evacuants,  and  to  imme- 
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diately  tlesist  from  tbeir  use  if  the  diarrhoea  show  signs  of  prov- 
ing  int racial jle. 

Warm  baths  are  iniqueationahlj  the  most  eifective  of  diapho- 
retics  ;  ihej  oot  only  promote  ciitaiieous  transpiratiou,  hut  often 
increase  the  secretion  of  iirine  at  the  saoie  time.  Thej  may  be 
applied  in  all  their  varied  modirtcatiaus — warm  water,  hot  air, 
8team,  or  the  blanket-hath.  When  one  modification  fails  an- 
other may  succeed.  Dr.  Liebermeister  describes  as  highly  etfec- 
tive,  a  method  of  applying  the  warm-water  hath,  bj^  which  the 
temperature  is  gradually  raised  after  the  bather  is  immersed* 
When  the  patient  first  enters  the  bath  the  temperature  is  98^  ;  it 
is  then  gradnally  raised  by  the  adniission  of  warm  water  to  108*^ ; 
after  remaining  in  the  bath  about  thirty-five  mimites,  the  patient 
is  packed  in  Imt  blankets.' 

Unpleasant  consequences — headache,  suftiisiou  of  the  face, 
unwonted  heat  of  skin— occasionally  follow  the  use  of  warm 
baths,  and  may  even  necessitate  their  abandonment.  (Tenerally 
these  incouvenieoces  diminish  as  tbe  remedy  is  repeated;  and 
after  a  few  trials  patients  with  chronic  renal  disease  nearly  always 
take  their  baths  with  pleasure  as  well  as  with  advantage. 

Of  pharmaceutical  diaphoretics,  Dover's  powder,  James's 
powder  and  liq.  Annnon.  Acetatis  have  been  chietly  used;  their 
eflect  is  very  uncertain. 

Diuretics  are  of  much  inferior  value  to  purgatives ;  but  when 
there  exists  a  tendency  to  spontaneous  diarrhn?a  or  to  severe 
gastric  derangements,  we  are  constrained  to  almndon  the  latter 
for  the  former.  My  exf*erieuce  of  diuretics  has  not  given  me  a 
high  opinion  of  their  efficacy.  The  testimony  of  authors  on 
their  utility  is  conflicting*  In  judging  of  their  effects,  some 
observers  have  not  sufHciently  considered  that  a  spontaneous 
diuresis  is  the  normal  outgoing  of  acute  renal  dro|)sy  tending  to 
recovery  ;  and  that  in  patients  wdth  contracting  kidneys  profuse 
diuresis  is  an  ordinaiy  feature  of  the  quiescent  state  in  the 
middle  periods  of  the  disorder,  so  that  when  the  urine  becomes 
scanty  and  the  dropvsical  eifusiona  increase  during  an  inter- 
4iarrent  febrile  exacerbation,  the  re-establishment  of  the  diuresis 
ind  the  diminution  of  the  anasarca  on  regaining  the  fpaescent 
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condition,  must  not  be  too  hastily  attributed   to  the  diuretic 
wiiieh  chanced  to  be  eniployed  pending  the  pyrexial  attack, 

l>iuK*tiesof  the  innst  opposite  chisses  have  been  recommended 
by  different  writers.  Bright,  who  had  but  slight  confidence  in 
diuretics,  was  in  the  bubit  of  prescribing  nva  ursi  and  |>yrola 
unihellata.  Chri9iti.son  relied  on  digitalis  combined  with  crcani 
of  tartan  Hayer  jierceived  little  advantage  in  digitalis  or  squilli, 
and  he  found  that  they  almost  always,  at  length,  deranged  tbe 
stomach.  Horseradish  tea,^  according  to  his  experience,  olfcred 
of  all  diuretics  the  best  chance  of  success.  Spruce  beer  is  a 
much  more  agreeable  beverage,  and  its  dturetic  action  i«  prob- 
ably not  inferior.  My  colleague,  Dr.  Kason  Wilkinson,  has  i^ 
peatedly  obtained  good  resulti^  from  its  use;  and  on  his  reconv- 
mendation  I  have  tried  it  myself  in  a  number  of  cases,  with 
favorable  effects;  it  agrees  well  with  the  stomach,  andquem-hts 
the  thirst  which  not  unfrequently  torments  patients  with 
Bright^  disease,  more  effectually  than  any  heveraiije  I  knovr. 

Tincture  of  cant  bar  ides  was  employed  by  Dr.  Wells  in  seven 
cases,  in  doses  of  30,  50,  and  even  130  drops  per  day,  with  good 
effect  in  five.  Kayer  also  reports  well  of  it  in  some  eases;  but 
he  adds,  not  without  reason,  'Mt  is  an  nnccrtain  reme<]y,  which 
might  ho  dangerous  in  inexiK*rienced  hands/* 

I  have  tried  in  my  own  practice  dandelion,  broom4ops,  aod 
hclbidonna  with  unsatisfactory  results. 

Wben  other  means  of  evacuating  tlie  ilropsical  eflu.sion&  fail, 
and  the  tension  of  the  integuments  threatens  erythema  and  guti- 
grene,  there  is  yet  a  resource  in  acupuncture  or  incision  of  At 
legs.  This  rapid  an<l  easy  method  has  the  disadvantage  that, 
uidess  stringent  precautions  are  taken,  the  punctures  ai*e  liable 
to  become  the  focus'  of  erysijielatous  inflammation,  which  may 
spread  and  pass  into  sphacelus,  with  disastrous  eonseqaeneeib 
Tbis  mishap  is  ((uite  as  likely  to  follow  needle  punctures  as  in- 
cisions, and  after  trial  of  l»oth  plans,  I  prefer  the  latter,  On© 
or  two  cuts  with  a  lancet  should  be  made  lengthwise  in  the  calf 
of  the  leg,  or  one  of  tbcui  may  be  placed  on  the  dorsum  of  the 
foot*     The  incisions  should  be  three-quartern  of  an  inch  Ion?, 


I  Hwir  hh  ounce  of  the  root  infiis^^d  in  two  pints  of  water  was  ili«  <Jo»e  vilk 
which  liiiyer  u^uaUy  hegnn ;  thij^  wiis  gradimlty  tiioreascd  to  one  and  one  md  A 
IihU' ounces.  The  dried  tool  miikcs  a  less  acrid  infu*=ion  than  the  freihrv0t,of 
which  a  timaUcr  t^uantity  tnu^t  ba  UBed  (Mai*  d,  K«ina,  ii^  p.  152)« 
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and  penetrate  fairly  into  tlio  subcutaneous  tissue.  To  prevent 
erysijielas^  the  following  direct  ions  should  be  carried  out:  the 
incised  meruber  should  lie  %vrapf^ed  in  hot,  moist  flannela;  these 
should  be  eliaucred  frequently— at  fir^t  every  two  or  three  hours. 
At  every  change,  the  legs,  and  e.^pecially  the  incised  parts, 
should  be  thoroughly  syHinged  with  warm  water,  and  the  flan- 
nels whicli  are  soaked  with  the  discharge  should  be  completety 
cleansed  before  they  are  reapplied,  Traube  recommends  that 
the  incisions  bo  fre<^uently  wuslieil  with  chlorine  water.  Under 
such  precautious  tins  treat  men  t  may  be  carried  out  with  safety 
— always  with  great  relief  at  the  tirnc,  and  sometimes  with  pro- 
longed ail  vantage. 

In  th<ise  cases  which  arc  characterized  by  a  copious  tiow  of 
urine  (contracting  kidneys  dropsical  effusions,  if  present  at  all, 
are  usually  slight  and  partial:  and  their  existence  dcjwnds  chiefly 
on  the  watery  state  of  the  blood,  and  the  lowered  tonicity  of  the 
bloodvessels.  In  theee  cases,  diuretic  and  cathartic  remedies 
avail  lit  He  to  diniiniah  the  trdcma  ;  better  results  are  obtained 
by^  ferruginous  preparations,  tonics,  and  mineral  acids.  If  the 
patient^s  general  health  can  by  these  means  be  eftcctually  im- 
proved, the  serous  effusions  will  not  delay  their  disappearance* 
It  is  in  cases  of  this  class  likewise  that  change  of  air,  or  even  a 
8ea-vo3'age,  may  be  recommended,  provided  always  that  the 
disease  be  not  too  far  advanced. 

The  treatment  of  fironrhial  mtarrh  awl  scfondanj  hifinnutintlons 
requires  to  be  undertaken  with  a  remembrance  of  the  priuiary 
mischief.  Mercury  and  bloodletting  are  inadmissible  —  the 
former  (unless  in  the  most  guarded  way)  on  account  of  the 
j:»ecn!iar  Busceplihility  of  the  system  in  Bright*s  disease  to  mer- 
curial preparations,  the  latter  on  account  of  the  deep  undermin- 
ing of  the  strength  which  has  already  taken  place.  Internal 
antiphlogistics—acoiiite,  digitalis^  and  antimony — may  be  freely 
tised  ;  also  external  applications — chloroform  epitheuis,  hot  poul- 
tices, dry  cupping,  Ae. 

The  tff/.^peptk  symptoms  are  reiidily  controlled  in  the  early 
periods  by  a  careful  revision  of  the  diet,  and  the  use  of  vegetable 
hitters,  prussic  acid,  and  antacids,  When  obstinate  vomiting 
of  ura*mic  origin  sets  in,  it  is  very  difficult  to  subdue  ;  creasote, 
morphia,  and  ice  permitted  to  melt  in  the  niouth,  are  the  most 
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ettective  remedies.     Diarrba^a  of  similar  origin  must  be  com- 
bated by  acetate  of  lead,  opium,  an<l  siilpharic  acid. 

WLeii  unvmlc  symptoms  show  themselves,  renewed  eiforti 
should  be  made  to  increase  the  flow  of  urine,  and  to  awukeu  lb 
vicarious  activity  of  the  skin  and  intestines  liy  the  measures  al- 
ready described.  If  coma  and  convulsions  have  actually  seized 
the  patient,  further  energetic  action  is  demanded,  Frericbi, 
consistently  witit  his  view  that  carhonate  of  ammonia  is  the 
actual  poison  in  these  cases,  reconuneuds  a  treatment  desipiti 
to  neutralize  the  free  ammonia,  and  reduce  it  to  a  state  of  in- 
nocuous condjination.  He  directs  chlorine  (which  may  be  m- 
haled  in  the  ejaseous  state  or  taken  dissolved  in  water)  and  the 
vegetable  acids  to  be  taken  internally,  the  body  to  be  ^pomnj^l 
with  vinegar,  and  vinegar  to  be  used  in  injections. 

During  the  convulsive  paroxysm,  chloroform  inhalatiuu  is  iha 
most  prompt  and  ready  means  of  controlling  the  spasms.  Wben 
the  unemic  paroxysm  begins  with  drowsiness  and  graduallj 
passes  on  to  insensihility,  or  when  convulsions  occur  only  m 
breaks  in  a  continuously  comatose  condition,  chloroform  atlbrdi 
no  prospect  of  relief. 

At  the  time  when  Bright,  Christiaon,  and  Rayer  published  on 
this  subject,  everything  in  tlie  shape  of  an  apoplectic  or  cunvttl- 
sive  seizure  was  the  signal  for  immediate  and  copious  venesec- 
tion ;  it  is  not  surprising,  therefori*,  to  tind  in  the  cases  they  re- 
count that  free  and  repeated  bleedings  are  almost  invariably 
chronicled  in  the  next  sentence  to  that  aimouncing  the  adverU 
of  the  uriemic  paroxysm.  Dr.  Richardson  has  recently  advo 
cated  the  same  plan.  The  immediate  effect  is,  unqucstiooablrT 
in  a  large  number  of  cases,  to  relieve  the  insensibility;  con- 
sciousness  sometimes  returns  as  the  blood  Bows,  But  the  in- 
discriminate use  of  this  powerful  remedy  is  the  surest  wuy  to 
bring  it  into  ultimate  disrepute.  A  distinction  should  be  drawn 
according  as  the  renal  disorder  is  acute  or  chronic,  and  accord- 
ing to  the  strength  and  general  condition  of  the  patient.  It 
must  he  home  in  mind  that  an  impoverished  and  watery  ^Me 
of  the  blood  is  an  eifective  factor  in  the  generation  of  ura^niic 
phenomena,  and  that  a  bloodletting,  though  it  may  relieve  s 
present  attack,  increases  the  predisposition  to  future  attacksL 
In  the  ura^mic  coma  of  acute  liright's  disease^  and  in  certain 
classes  of  puerperal  eclampsia,  the  blood  is  as  yet  not  materials 
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impoverished,  and  the  type  of  renal  mischief  is  one  that  gives 
full  hope  of  eventual  recovery,  while  the  attack  itself  is  of  ex- 
treme danger.    In  these,  venesection — free,  and  even  repeated — 
is  decidedly  and  urgently  demanded.     But  the  matter  stands 
otherwise  when  the  renal  mischief  is  chronic  and  incurable. 
The  attacks  themselves  are  not  so  imminently  dangerous  as 
when  occurring  in  the  acute  form  of  the  disease ;  patients  fre- 
quently survive  repeated  unemic  paroxysms  without  the  aid  of 
venesection;  the  blood  is  commonly  thin  and  poor;  and  lastly, 
there  is  not  any  prospect  of  ultimate  recovery.     Under  these 
circumstances  loss  of  blood  is  more  likely  to  shorten  than  to 
lengthen  life.     Further,  as  Ohristison  remarks  (speaking  of  ad- 
vanced renal  mischief),  when  the  torpor  becomes  considerable 
-the  removal  of  blood  seems  of  little  or  no  use.     In  some  of  the 
oases  reported  by  Bright,  death  occurred  from  coma  on  the 
^very  day  of  free  and  repeated  venesection.     I  can  only  conceive 
of  two  contingencies  in  which  withdrawal  of  blood,  in  quantity, 
is  justifiable  in  chronic  renal  disease;  one  is,  when  coma  comes 
€^n  rapidly  in  a  person  whose  constitution  is  not,  as  yet,  seri- 
^:>wsly  deteriorated,  and  whose  prospects  of  life  (abstracting  the 
«:»-raemia)  may  extend  to  many  months  or  some  years ;  the  other 
i&^  when  there  is  a  necessity  for  temporary  restoration  of  the 
fia^ovilties  paramount  to  the  general  chance  of  prolonging  life. 

"VVhen  the  comatose  symptoms  come  on  gradually,  the  meas- 
^  *^^e  before  enumerated  should  in  every  case  take  precedence  of 
^'oodletting. 


CHAPTER  V. 

SUPPURATIOISr  IN  THE  KIDNEY:  RENAL  EMBOLISM. 


H0W8HIP — A  practical  treatise  on  the  complaints  affecting  the  secretion  and  ex- 
cretion of  the  urine.     Lond.,  1833,  p.  21. 

Ratkr — Malad.  des  Reins.     Tom.  ii  and  iii. 

Johnson— Diseases  of  the  kidneys.     Lond.,  1852. 

Todd — Clin.  Lects.  on  urin.  dis.     Lond.,  1852. 

KiRKKS— Med.-Chir.  Trans.,  vol.  xxv. 

ViRCHOW — Gesammclte  Abhandlungen,  p.  602. 

Traube — Ueber  den  Zusammenhang  von  Herz  und  Nierenkrankheitcn,  p.  77. 

Bkckmann— Archiv.  f.  Path.  Anat.     Bd.  xli,  p.  69. 

Chambers— Dccennium  pathologicum — kidneys.  Brit,  and  For.  Med.-Chir. 
Rev.,  vol.  xxxvi,  p.  489. 

Moxox— Thrombosis  of  renal  veins.  Path.  Soc.  Trans.,  1869,  p.  227,  and  1870, 
p.  248. 


Purulent  formations  in  the  substance  of  the  kidney  arise 
under  three  conditions,  namely:  (1)  phlegmonoid  inflammation 
ending  in  circumscribed  abscess;  (2)  multiple  abscesses  from 
purulent  infection  ;  and  (3)  occasionally  from  embolism.* 


1  Dr.  J()hni»on  describes  another  form  of  *'  suppurative  nephritis,"  in  which  pus 
is  produced  in  the  uriniferous  tubes  by  transformation  of  the  renal  epitholium. 
This  condition  he  found  associated  with  the  occurrence  of  **  purulent  casts  *'  in 
the  urine.  I  have  frequently  noticed  casts  of  this  character,  but  am  disposed  to 
explain  their  appearance  ditferently.  It  is  not  very  rare  in  Bright's  disease,  to 
find,  in  the  urine,  cells  attached  to  fibrinous  casts  with  double  or  triple  nuclei. 
But  this  is  no  more  evidence  of  pus  than  the  occurrence  of  the  pale  corpuscles 
in  the  blood  (which  are,  anatomically,  indistinguishable  from  pus-corpuscles)  is 
evidence  of  pus  in  the  blood.  When  the  renal  cells  proliferate  rapidly,  they  as- 
sume very  much  the  appearance  of  pus-corpuscles,  and  display  cleft  nuclei. 

The  cases  adduced  by  Dr.  Johnson  are  quite  inconclusive;  the  first  (case  28) 
was  an  example  of  Bright's  disease  complicated  with  boils ;  pyaemia  followed  and 
metastatic  abscesses  were  found  in  the  kidneys  and  lungs;  the  second  ca*e  (No. 
29)  seems  to  have  been  an  example  of  the  mottled  white  kidney  acutely  developed 
— complicated  with  cutaneous  erysipelas,  but  otherwise  not  unusual  in  its  course. 


PHLBGMONOID    ABSCESS. 


It  is  necessary  to  distingiiisb  between  absces:^  situated  in  tbe 
substance  of  tbe  kidney,  and  purulent  distension  of  the  pelvis 
and  infundibula,  with  ultimate  sacculation  of  the  organ  (pyo- 
nephrosis). These  two  coiKlitions  were  eonfoundefl  under  tbe 
common  name  of  "abscess  of  the  kidney,"  until  Rayer  pointed 
out  the  difttioetion  between  them. 

1.  Phffgmot}oid  abscess  is  nearly  always  confined  to  one  kidney. 
It  may  be  due  to  external  violence  (blows  or  tails  on  the  loins), 
or  to  inflammation  and  suppuration  round  a  calculus  or  calculi 
lodged  in  the  substance  of  tbe  gland,  or  it  may  arise  as  a  sequence 
to  suppuration  of  the  lower  urinary  passages.  In  tbe  last  men- 
tioned cases  the  abscess  is  generally  due  to  extension  of  tbe  in- 
flammation by  contiruiit}'  of  tissue  along  the  straight  ducts  of 
the  pyramids;  sometimes,  however,  where  the  primary  inHam- 
rnation  is  confined  to  the  bladder  or  u  ret  lira,  the  connection  of 
the  two  (pya-mia  being  absent)  is  difficult  to  explain,  except  on 
the  obscure  idea  of  sympathy.  An  abscess  formed  in  any  of 
these  ways  may  involve  the  whole  kidney  in  destruction  and 
convert  it  into  a  bag  of  pus. 

An  abscess  of  the  kidney  generally  opens  into  the  pelvis  of 
the  organ,  and  its  contents  are  discharged  by  the  ureter.  This 
is  by  far  the  mo^st  favoral>le  issue.  8onietimes  tbe  pus  works 
its  way  out  in  other  directions;  it  may  penetrate  tbe  tunica 
j)roi»ria  posteriorly,  and  be  evacuated  in  the  loins ;  and  recoveries 
Viave  taken  place  even  after  tViis  event,  tbougb  generally  such 
^•ases  prove  ultimately  fatal.  A  renal  abscess,  more  rarely,  bursts 
xnto  the  colon  or  duodenum,  and  is  discharged  by  stool ;  or  it 
jtenetrates  into  tbe  peritoneal  sac,  caushig  rapid  death;  in  still 
:rarer  cases,  it  has  been  known  to  push  into  the  cavity  of  the 
Thorax  and  bt*  evacuatetl  by  coogbing. 

The  symptoms  of  circumscribed  abscess  of  the  kidney  are  pain 
in  the  atfected  tirgan,  fever,  bjematiiria,  successive  {often  regular) 
^rigors;  and,  if  the  collection  be  sutticiently  large,  a  fulness  or 
:fluetuating  tumor  is  perceived  in  the  renal  region.  When  the 
fibeeess  bursts  into  the  infundibula  there  is  sudden  and  copious 


In  tlie  third  case  drops)-  ftini  albuminuria  of  sudden  onset  hud  come  on  in  an  in- 
t^mfietHle  and  ginity  mun.  Dr.  Johnson  found  purulent  casts  in  the  urine,  but 
iifU»r  ft  while  th^y  dUuppeared,  and  tli**  |  titieiit  survived  nenrly  a  yejir.  To  upply 
the  term  »iiippupiaive  nephritis  to  cmvs  lik«  the  two  hist  is  likely  to  amleud}  fur 
Ibey  differ  nowise  cliuicnliy  from  typicrd  B right'.*  disease. 


448 


SrrPURATION    IN    THE    KIDNBY, 


di6c4mrge  of  pns  with  the  urino — or,  if  it  burftt  into  the  intestine, 
with  the  stoole—fril lowed  by  Himultaneons  eubsidenfe  of  tk 
tumor.  In  the  absence  of  fuhiees  in  the  renal  region,  or  of  signs 
of  pointing  in  the  loins,  the  Jiagnosis  is  neeessarily  une€?rtaiiL 
l*erine[>liritie  ahsoeas  is  sonierinies  accompanied  w'ith  ha^niatoria, 
and  otlicr  signs  greatly  resenibling  those  of  abscess  in  the  renal 
substance,'  Albuminuria  i^^  by  no  means  a  necessary  eyniptom 
of  suppuration  in  the  kidney.  It  may  be  wholly  absent,  or  tho 
urine  may  contain  a  small  quantity  of  albumen.  When  ab- 
scesses of  the  kidney  form  slowly  in  the  course  of  suiipurating 
disease  of  the  lower  urinary  passages,  they  are  usually  iinas^- 
ated  with  any  sjK^cial  eyniptoms,  and  their  existence  may  not 
be  suspected  until  the  autopsy. 

Sometimes  the  contents  of  a  renal  abscess,  instead  of  being 
evacuated,  are  gradually  inspissated  ;  the  liquid  parts  of  the  pus 
are  absorbed,  and  the  residue  is  dried  up  into  a  putty4ike  mass 
containing  shrunken  pus-corpuseles  mixed  with  considerable 
quantities  of  phosphate  and  carbonate  of  lime,  When  an 
abscess  dries  up  in  this^  manner  it  may  lie  permanentl}'  l;iti:^nt, 
and  give  no  farther  trouble.  The  destruction  of  one  kidney  in 
this  way  is  compensated  by  enlargement  of  the  opposite  healthy 
organ,  which  is  thus  enabled  alone  to  carry  on  the  renal 
function, 

Treatment. — When  external  violence  has  been  so  inflicted  that 
there  is  reason  to  apprehend  suppurative  intlamniation,  theloinf 
shoulil  he  freely  cujiped  or  leeched;  ahsohite  rest  and  low  diet 
should  he  enjoined  for  several  days,  and  the  bowels  kept  open 
by  emollient  glysters*  The  same  treatment  should  be  followed 
in  principle,  but  modified  to  suit  the  accompanying  circum- 
stances, if  abscess  is  threatened  from  renal  calculi. 

When  signs  of  pointing  in  the  loins  are  recognized,  tbey 
should  be  encouraged  by  warm  jioultices;  and  as  the  pns  ap- 
proaches the  surtuce  it  slioutd  be  evacuated,  in  order  to  forestall 
the  danger  of  evacuation  by  the  more  dangerous  ehannele  d 
tlic  ]:>eritoneum  or  thorax.  Too  u^Miw  tlie  original  cause  of  the 
suiipuration  {impacted  calculi  or  disease  of  the  lower  urinary 
passages)  is  irremovable,  and  the  evacuation  of  one  abscess  i« 
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liable  to  be  followed  by  the  formation  of  others,  which  at  length 
chaneit  the  patient.' 

2.  31itHiple  or  Mtt astatic  Ahmsses* — Secondary  abscesses  are 
fiometimes  found  in  the  kidneys,  as  well  ae  other  parts  of  the 
body,  after  dt^ath  from  pyaemia.  The  kidneys  are,  however, 
Ic^s  frequently  the  seat  of  such  nbseesses  than  the  lungs  and 
liver.  In  2ltil  autopsies  perfornied  at  iSt.  George *e  Hospital, 
Dr.  Chambers  found  pytvmic  abscesses  in  the  kidney  12  times: 
in  the  lungs  lOG  tiaies,  and  22  times  in  the  liver.  The  implica- 
tion of  the  kidneys  bus  been  found  in  pyremia  from  ahnost  every 
cause — after  amputations,  lithotomy,  lithotritj",  and  other  sur- 
gical operations,  gangrenous  atiections,  carbuncle,  glanders,  va- 
riola, chronic  suppurations,  especially  of  the  lower  urinary  pas- 
sages. In  four  instances  Dr.  Chambers  found  the  kidneys  free 
from  abscesses  when  the  pyfemia  had  arisen  from  disease  of 
the  urinary  passages  themselves. 

The  priinary  disorder  (pyamiia)  is  of  such  overwhelming 
gravity,  that  the  renal  lesion  becomes  by  comparison  unimpor- 
tant. Xo  symptoms  are  known  wliereby  the  existence  of  mul- 
tiple abscesses  in  the  kidneys  can  be  predicated  with  certainty 
during  life.  A  strong  prcjbability  that  such  abscesses  exist, 
will  arise  if,  with  evident  i>yien»iii,  the  renal  regions  are  painful 
on  pressure,  and  a  considerable  quantity  of  albumen  be  dis- 
charged wnth  tlie  urine. 

Sometimes  tlie  secondary  abscesses  in  pyaemia  are  almost  con- 
fined to  the  kidneys,  as  in  the  following  example: 

On  Jan.  9,  I8f»5,  I  cxamintHi  the  l»ody  of  a  roan,  a't.  aboitt  45,  who 
had  died  in  the  Salturd  Workliouse,  a  day  or  two  after  his  adinisssion, 


^  IllustrittiTe  c\\%&s,  of  tibsc!es»  of  the  kidney  may  be  found  (In  addition  to  those 
fndu/ntvd  ttt  the  head  of  thu  L'hupter)  in  thu  foHowinj^  suurcos:  Lanceti  1847,  i, 
\h  335;  185:3,  i,  p,  32;  1863,  ii,  p.  m,  Med.  Thiies  and  Gmz.,  1854,  i,  p.  23;  jind 
ii,  pp.  241,343.  Med.  Gii2i*tte,  vtd.  xix,  p.  888;  xxiv,  p.  663;  \xv\\,  p.  141; 
xlv,  p.  262.  Viiih.  Soe-  Tnins.,  I84ll-185i*,  p.  234;  V(d.  v,  pp.  178,  179;  xiii,  p. 
181.  G»z.  Hebd.,  18C3,  p,  40.  Dublin  Hosp  Gaz.,  1854,  p.  147;  iind  vol  \,  p. 
121.  Mod.-Cbir.  Uev.  (1824-1834),  now  scries,  xii,  p.  81;  xix,  pp.  159,  234, 
Med,  Commentarity?,  vii,  p   4L     Med.   Faets  and  Ob«.j  vi,  No    8.     EncyoL  d. 

e.  Med  ,  y.  54,  h.  19.  WiUon^  LecU  on  dJs.  of  ur.  organs.  Lond.,  1821,  pp. 
f81,  283  Bennett,  Clin.  LecU.,  2d  ed.,  p.  731.  Ulfk'h,  cited  by  R4>.^enstejn,  U 
c,  p.  287.     Soutboy,  Clin.  Sue,  Trnns,,  186f^  p.  58.     BurrUi,   Me4.   imd  Surg, 

Jep,  of  New  Orleanfi.  1808,  p.  520.     Hougb,   Am-^r.  Journ  ,  1870,  p.   280,  also 

Wb.  G^n.,  18K9,  p.  348. 
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of  some  obscure  disease.  The  bladder  was  found  thickened  and  con- 
tracted ;  the  nniCQUs  inembrane  softened,  red  and  congested,  but  not 
ulcerated.  The  ureters  were  dilated  to  the  thickness  of  a  large  quilL 
The  kidneys  were  enlarged  to  about  twice  their  natural  size  and  rid- 
dled with  hundreds  of  minute  abscesses,  the  largest  of  which  were 
about  the  size  of  a  horse-bean  and  the  suiallest  like  pins'  head^. 
They  were  distributed  throuo;^h  the  substance  of  the  organs  and  on 
their  surfaces,  mostl\^  aggregated  into  groups  varying  from  the  size 
of  a  sixpence  to  that  of  a  florin.  Each  abscess  was  snrrtmnded  with 
a  red  inflamed  areola*  8ome  of  thiise  on  the  surface  ap{jeared  thinned 
away  almost  to  buristing,  and  in  places,  resembled  a  patch  of  herpetic 
eruption.  Not  one  of  these  abscesses  had  opened  into  the  infundil)- 
nla;  and  if  pus  hail  made  its  way  into  the  nreter  from  the  kidney  it 
must  have  drained  along  the  urioiferons  ducts.  On  sectioa  it  was 
seen  that  the  little  abscesses  displayed  a  general  tendency  to  range 
themselves  end  to  end,  in  lines  following  the  direction  of  the  ducts 
of  the  pyramids. 

There  were  about  8  ok.  of  urine  in  the  bladder:  it  deposited,  on 
standing,  an  abundant  sediment  of  pus;  it  also  contained  a  good  deal 
of  albumen — more  than  the  pus  aeeounted  for.  Careful  exaininatioa 
failed  to  discover  casts  of  tubes  of  any  sort. 

Both  lungs  contained  a  few  secondary  abscesses;  there  was  abun- 
dant recent  pleurisy  on  both  sides.  The  right  heart  was  somewhat 
diluteil;  otherwise  the  organ  was  healthy.     The  liver  was  healthy. 

The  pytemia  in  this  case  appeared  to  have  arisen  from  chronic  cys- 
titis. 

8.  Renal  Embdism — It  was  well  known  to  Rayer  that  rbeu- 

iimtie  endocarditiB  was  sometimes  attended  with  the  formation 
of  numerous  deposits  of  a  yellow  color  in  the  kidneys,  which  he 
considered  to  have  the  nature  of  plastic  lymph.  He  described 
and  figured  such  cases  under  the  designation  of  ^*  nephrite  rhu* 
matismale.""  But  it  was  not  until  the  doctrine  of  embolism 
was  worked  out  by  Kirkes.^  Virchow^  and  others,  that  the  real 
nature  of  the&e  lesions  was  understood* 

The  loose  fibrinous  vegetations  which  beset  the  aortic  and 
mitral  valves  in  endocarditis  are  apt  to  be  detached,  and  swept 
away  with  the  current  of  blood  into  the  arterial  system,  and  to 
be  finally  impacted  in  some  small  artery  in  the  brain,  kidneys, 
or  other  part.  But  it  is  not  solely  in  endocarditis  that  such 
masses  are  dislodged  and  carried  away.  The  same  may  hapjien 
in  atheromatous  erosions  of  the  valves  and  aorta;  or  a  portion 
of  the  fibrinous  lining  of  an  auenriBtn  may  he  detached  and 
whirled  away  to  the  kidneys  and  other  places.^ 

*  Bflytr,  I.  c,  t.  ii,  p,  78.     Atliui,  pL  v. 

•  See  the  history  of  u  cHeeof  aortic  ftneurism,  by  Murchison  and  Mooro,  in  vol. 
xlvii,  of  the  Med,*Cbir,  Tmns.,  p,  129. 
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The  eftbct  of  the  lodgment  of  \y\ngn  or  eniboH  from  any  of 
these  Bcmri'cs  in  the  arteries  of  the  kidneys  varies  with  their 
iiiagni  tilde.  Small  em  hoi  i  either  do  not  produce  any  appreeiuhle 
svmptoioft,  OP  they  merely  oceasion  a  dull  uneasiness  in  the  renal 
rej^ion ;  and  their  existence  is  only  ascertained  by  iuj^peetion  after 
leath*  But  if  one  of  the  larger  arteries  is  plugged  up,  not  only 
loes  the  occurrence  produce  symptoms  refenihlo  to  the  kidneys 
(sudden  acute  piain  in  the  loin  shooting  down  the  ureter),  but  it 
may,  under  favorable  eireumstances,  even  be  diagnosticated 
during  life.* 

In  three  cases  of  embolism  described  by  Kirkes  (in  which 
death  ensuerl  from  softening  of  the  brain,  consequent  on  obstrnc- 
tion  of  one  of  the  main  cerebral  arteries,  by  a  fibrinous  phig 
derived  from  warty  vegetations  on  the  valves  of  the  left  lieart), 
the  kidneys  were  the  seat  of  numerous  masses  of  yellow  deposit 
en r rounded  by  red  areolic.  An  injection  thrown  into  the  renal 
artery  did  not  penetrate  in  the  least  degree  into  these  yellow 
patches.  The  further  researches  of  Virchow  and  Beckiuano 
have  added  some  particulars  to  the  description  of  Kirkes.  The 
yellow  sjxjts  are  situated  almost  exclusively  in  the  cortical  sub- 
stance^ they  are  frequently  wedge-Hhaf>ed,  with  their  bases  bulg- 
ing underneath  the  tunica  propria,  ajid  their  apices  iiointing 
toward  the  infundihula*  They  vary  in  siTie  from  a  heuip-seed 
to  n  hazel-nut.  At  first  they  look  like  red  hemorrhagic  patches; 
in  the  centre  of  each  there  soon  appears  a  yellow  spot.  This  en- 
larges by  cell-growth,  and  eitlier  softens  in  tlie  centre  (breaking 
down  into  a  fatty  debris,  more  rarely  into  genuine  pus)  or  finally 
contracts  iuto  a  cicatricial  remnant,  with  destruction  of  the 
adjacent  secreting  tissue.  It  is  necessariiy  a  matter  of  extreme 
thfficulty  to  demonstrate  the  existence  of  obstructions  or  {4ug3 
ill  the  minute  vessels  at  or  near  one  of  these  yellow  spots,  and 
some  dcjulit  yet  hangs  over  the  deinonst ration.  When  one  of 
the  main  branches  is  obstructed,  the  embohis  is  more  easily  dis- 
covered, and  the  appearances  are  somewhat  difierent.  The  first 
etlect  of  cutting  ott*  the  arterial  supply  of  a  considerable  section 
of  the  kidney  is  to  produce  intense  hypenemia  of  the  surround- 
ing parts,  which  results  in  rupture  of  the  Malpighian  capillaries 
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and  effusion  of  blood  into  the  surrounding  tissue.  In  this  way 
a  wedge-shaped  apoplectic  area  is  formed,  embracing  the  whole 
thickness  of  the  organ. 

As  a  rule,  the  effects  of  embolism  in  the  kidney  are  of  very 
slight  clinical  importance ;  they  pass  by  in  the  immense  ma- 
jority of  cases,  without  recognition  ;  their  occurrence  is  always 
secondary  to  some  much  more  grave  primary  disorder,  which 
altogether  dominates  the  prognosis  and  treatment.  Sometimes 
the  larger  ones  go  on  to  suppuration,  and,  still  more  rarely,  to 
gangrene. 


CHAPTER  VI. 

PYELITIS  AND  PYONEPHROSIS. 


Rater — 1.  c;  t.  iii. 

Bright — Mcrooirg  on  Abdominal  Tumors  (New  Syd.  Soc  ),  p.  224. 

H0WI8ON— Case  of  Sero-purulent  Distension  of  Kidney.     Edin.  Med.  Journ., 

1822,  p.  667. 
Basham— On  Dropsy.     8d  ed.     London,  18G6,  p.  848. 
Oppolzkr — Wiener  Med.  Wochenschr.,  1860. 
•Todd— Clin.  Lects.  on  Dis.  of  Urin.  Organs.     Lond.,  1862. 
Chuckkrbuttt — Lancet,  1860,  ii. 
MosLKR— Archiv  der  Heilkundo,  1868,  p.  420. 
KussMAUL— Wiirzb.  Med.  Zeitsch.,  1863,  p.  66. 
Mackey— Brit.  Med.  Journ.,  vol.  i,  1869,  p.  687. 
Steyens— Glasgow  Med  Journ.,  1869,  p.  267. 

M1CHAKLI8 — Zur  Lehre,  v.  d.  Pyel.  Wien.  Med.  Presse,  vol.  xi,  83,  84. 
Wells,  S. — Dublin  Quart.  Journ.,  vol.  xliii,  p.  131. 
Pathological  Soc.  Trans.,  vol.  i,  p.  117;  x,  p.  209;  xix,  p.  278;  xxi,  p.  278;  xxi, 

p.  26. 


Morbid  At^atomy. — Inflammation  of  the  pelvis  and  calyces  of 
the  kidneys,  or  pyelitis,  may  be  acute  or  chronic  ;  it  may  involve 
the  two  sides,  or  be  confined  to  one. 

In  atmte  pyelitis  the  mucous  membrane  is  injected  ;  sometimes 
minute  ecchymoses  dot  its  surface,  and  blood  may  be  effused  on 
it ;  the  epithelium  is  more  or  less  freely  shed,  and  at  a  later 
period  pus  is  formed.  In  rare  cases,  the  surface  is  lined  with 
false  membranes  (diphtheritic  pyelitis)  which  are  liable  to  be 
detached,  and  to  block  up  the  ureter. 

In  chronic  pyelitis  the  mucous  membrane  has  a  dead-white 
color,  sometimes  gray,  or  slate ;  either  it  is  not  at  all  injected, 
or  it  is  traversed  by  dilated  veins.  The  membrane  is  also 
thickened,  and  the  pelvis  and  infundibula  are  dilated.  This 
dilatation,  as  it  proceeds,  encroaches  more  and  more  on  the  sub- 
stance of  the  gland ;  first,  the  papillce  are  flattened  or  obliter- 


PYELITIS    AND    PYONEPHROSIS. 


ated  ;  next,  the  pyramids,  and  finally,  the  cortex,  are  gradually 
annihilated,  and  the  organ  h  wholly  excavated  tor  saeculat^ 
and  transformed  into  a  nniltilocular  pouch  tilled  with  pm. 
Rayer  describes  and  figures  examples  in  which  the  pelvic  mem- 
hrarie  was  studded  with  minute  vesicles  resembling  sadamina. 

When  the  disease  is  due  to  the  lodgnient  of  calculi,  ulcera- 
tions may  exist  on  the  mucous  membrane,  and  sometimes  thes* 
have  been  known  to  lead  to  perforation,  with  eifusion  of  pos 
and  uritje  into  the  surrounding  cellular  tissues,  or  into  the  in- 
testines or  i>eritoneum.  These  accidents  usually  occur  after 
sacculation  and  dilatation  of  the  kidney  have  taken  place,  bat 
sometimes  when  tlie  organ  does  not  transcend  its  orditmrj 
dimensious. 

When  the  pus  and  urine  lodged  in  an  excavated  kidney  (kil 
to  find  a  free  exit  through  tlie  ureter,  from  blocking  up  of  its 
channel  by  a  calculus,  a  clot  of  blood,  thickened  pus,  tuberculofi* 
or  cancerous  debris,  &e*,  these  fluids  accumulate  behind  the 
obstacle,  and  distend  the  organ  into  an  abscess-like  cavity 
(pyonephrosis;,  which  sometimes  forms  a  paliialile  tumor  in  the 
flank.  The  matter  so  iucarcerated  may  open  a  way  for  itnself  in 
any  direction — backward  through  the  loin  ;  downward  aloDg 
the  psoas  muscle  into  the  iliac  fossa,  or  under  Poupart's  liga- 
ment ;  upwards  into  the  bronchial  tubes,  though  this  is  rare; 
more  frequently  it  penetrates  into  the  duoilenum  or  colon;  or 
lastly,  into  the  peritoneum. 

In  the  cavitj'  of  the  inflamed  pelvis  there  ai*o  often  found,  in 
addition  to  pus  and  urine,  blood,  urinary  calculi  of  various 
shapes  and  number,  calcareous  crusts,  hytlatids,  tubercle,  cancer, 
or  whatever  other  foreign  or  adventitious  matter  may  have 
been  the  cause  of  the  intlammation* 

If  the  urine  remain  acid,  uric  acid  and  the  urates  may  be  pre- 
cipitated  in  the  interior  of  the  fielvis;  but  if  it  l>econio  anuuo- 
niacal,  as  it  commonly  does  in  advanced  cases,  the  naxed  phos- 
phates are  thrown  down.  These  are  sometimes  jtroduced  io 
great  ciuantity,  and  mingling  with  the  purulent  contents  of  the 
sac,  thicken  the  whole  into  a  semitluid  mortar-like  substauce. 
In  ot:her  cases,  the  phosphatic  matter  ibrms  iucrustations^  which 
adhere  in  places  to  the  walls  of  the  cavity,  or  lie  loose  as  friable 
concretions.  Sometimes,  again,  the  excavated  orgsin,  instejul 
of  forming  u  tumor  ^or  as  a  subsetpient  stage  to  such  Uuaor), 
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'  slowlj  contracts,  until  at  length  it  is  reduced  to  a  shrivelled 
pouch  weighing  only  a  few  drachma 

In  otlier  instaoceH,  the  pus  is  gradually  inspissated  and  im- 
pregnated with  mineral  nuitter  (carbonates  and  phosphates  of 
lime  and  magnesia)  until  it  is  converted  into  a  putty- or  chalk- 
like material,  which  iills  up  the  compartments  of  the  sacculated 
kidney.  Sometimes  the  fibrous  septa  which  separate  the  com- 
partments are  extensively  calciiied*  In  an  example  of  this 
kind  (exhibited  by  Dn  John  Medd  to  the  MuncheBter  Medical 
Society)  which  was  handed  to  rue  for  examination,  a  saw  was 
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required  to  cut  the  kidney  across,  and  a  piece  of  one  of  the  bony 
septa  which  was  ground  down  displayed,  under  tlie  microscope, 
the  characters  of  true  hone,  though  in  a  rudiinentary  state.  A 
fine  Bpecimeii  of  similar  transformation   is  preserved  in  the 
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museum  of  tlie  Manchester  Iiifirrnary,  of  which  the  drawing  nn 
the  i>recediiig  page  (Fig.  57)  is  a  representation. 

It  rarely  Impjiens,  in  cases  of  chronic  pyelitis,  that  the  otber 
parts  of  the  urinary  apparatus  are  free  from  disease.  The  mos^ 
eomtnon  combination  is  chronic  cystitis  with  dilated,  thicketietl, 
suiipurating  ureters.  The  snl>stance  of  the  kidney;  or  wli»t 
remains  of  it,  is  likewise  involved  at  length  in  a  degeneration  ^f 
the  nature  of  clironie  Bright's  disease  (pyelonephritis);  and  if 
both  kidneys  are  alfeeted,  the  usual  symptoms  of  that  d* 
present  themselves — ^general  anasarca  and  characteristic  ci 
iu  the  urine. 

EthiiHjif.- — The  symptoms  of  pyelitis,  and  the  varied  aceiden 
which  it  may  present  during  its  course,  whether  acute  or  chrome, 
have  BO  direct  and  intimate  a  connection  with  the  cause  of  tlie 
inflammation,  that  [iractically  it  is  necessary  to  couple  the  dcv 
script  ion  of  the  ditlerent  s][)ecies  of  pyelitis  with  an  etiol  * '' 
condition.     This  is  so  far  true  that  the  designation,  p 
expresses  nothing  more  than  an  anatomical  fact     As  a  nosologi- 
cal heading  it  includes  numlxu*8  of  cases  which  have  litr  j  m  ' 
clinical  affinity.     In  a  certain  nundjer  of  cases  the  inflamin  i 
of  the  |>elvi8  and  its  appt*ndages  is  an  important,  perhaps  the 
most  important,  feature  of  the  patient's  coini>laint ;  but  iu  the 
majority  of  cases  pyelitis  is  a  subordinate  and  often  insigniticant 
incident  in  tlie  history  of  some  graver  disease.     Pyelitis  uiiij' 
arise  under  very  varied  conditions,  viz.: 


(1.)  From   overdoses  of  turpentine,  cantharides,  snd  oil 
stimulating  diuretics. 

("2.)  ^^^me  degree  of  pyelitis  usually  accom[>auie^  t»uui  ar-ul 
and  chronic  Bright  s  disease  and  diabetes. 

tS.)  Certain  general  diseases  are  sometimes  complicaterl  wil 
a  degree  of  pyelitis — typhus  and  other  eruptive  fevers,  pyieti 
scurvy,  diphtheria,  cholera,  carbuncle,  &c. 

(4.)  From  mechanical  irritation  produced  by  the  prcBencel 
a  foreign  tiody  in   the  pelvis  of  tlie  kidney  or  infuudibula 
urinary  gravel  and  calculi,  hydatids  and  other  parasites,  l»Ic< 
clots,  cancerous  and  tubercular  deposits. 

(5.)  From  stagnation  and  decomposttion  of  the  arine  in 
pelvis  ami  infundibula.     Simple  stagnation  of  the  urine  iwit 
out  decomjiositiun),  from  an  obstruction  in  the  ureter,  usuAJfl 
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causes  only  dilatation  (livdronephrosia) ;  but  if  it  occur  suddenly, 
the  pressure  of  the  dam  mod -up  uriuo  may  excite  acute  pyelitis.* 
Severer  iiiflanuimtory  changes  occur  if  the  stagnant  urine  be- 
bomes  decomposed,  and  its  urea  converted  into  carb.  ammonia. 
It  18  probable  that  the  iiitractable,generally  fatal,  pyelitis  which 
ftometimes  follows  pregnancy  arises  in  tliis  way. 

(6.)  From  extension  upwards  of  iiitlannnation  from  the  bladder. 
rhia  is  a  frequent  cauee  of  the  worst  forms  of  pyelitis.  In  what- 
ever niaooer  cystitis  may  have  lieen  engendered — whetticr  by  a 
urinary  calculus,  enlarged  prostate,  fungous  or  tul>erculou9  dis- 
tese  of  the  bladder,  or  stricture  of  the  urethra  — it  can  scarcely 
>eraidt  in  intensity  for  a  lengthened  period  without  producing 
lome  or  all  of  the  following  consecpjcnces:  dilatation  and  8U]> 
)uration  of  the  ureters,  jielvis,  and  infandiinda,  and  uttimately 
eulation  of  the  kidneys  and  destruction  of  the  renal  tissue. 

(7.)  From  cold  and  unknown  causes  It  is  very  raix?  that 
pyelitis  is  not  secondary  to  some  antecedent  oiorbid  jtroeess  or 

echanical  irritation  ;  but  now  and  then  cases  are  met  with,  in 

hich  pyelitis  exists  without  any  definite  antecedent  to  account 
for  it,  as  in  the  tbllowing  example : 

In  March.  I85t^  I  adinilted  into  tlie  Mancliester  Infirmary  a  man 

Hrreatiy  emaciated,  with  hectic  symi>tums.  The  urine  eonluiiied  a 
arge  qnaulity  of  jius ;  its  reficlion  was  acid  ;  it  contaiiieil  no  i-nsts  of 
lubes,  nor  more  nHnimcn  than  the  pus  acconiited  for.  Tlie  patient 
stated  that  his  water  had  t>een  milky  for  more  than  a  year,  and  tiiat 
liis  health  bad  been  gradnally  tailing  for  a!»out  tlie  same  time.  He 
"bad  never  passed  any  gravel,  nor  hatl  be  ever  suJIbred  from  nei>hritic 
ieolic.  As  far  as  he  knew,  the  nrine  had  never  been  bhuidy.  He 
attributed  his  coru|daint  to  the  nature  of  lua  occupation,  which  was 
t<>  mainifactnre  hichroinate  of  ijotasli.  He  died  eleven  days  after  «d- 
snission.  At  the  autopsy  tiie  thoracic  organs  were  f^3uud  jierfeetly 
healthy,  &b  were  also  the  liver,  spleen,  and  intestinal  tracL  When 
the  bladder  wan  opened,  «ome  injection  uf  the  mucous  membrane  was 
found,  but  it  was  not  thickened,  and  the  vixens  was  not  eontraeted. 
llSoth  ureters  were  dilated  to  ahuut  donhle  llieir  nsnal  size,  aud  tilled 
tvith  pas.  Tl*e  two  pelves  and  the  iuftindihnla  were  enlarged,  and 
tbeir  lining  membrane  opaqne,  and  bathed  in  [uis.  The  kidneys  jj re- 
sented very  slight  signs  of  disease;  the  papilLe  were  flattened  antl 
yellowish,  as  if  they  contained  pus  within  their  duets;  the  remainder 
of  the  renal  tissue  ai)pearerl  healthy.  No  foreign  body  was  detected 
in  either  t^fivis,  and  llie  path  of  the  urine  was  free  throughout.  Death 

1  See  II  CHsc  reported  by  Brunner  in  the  Verbundl-  d  pliVfe-naod.  Goscdlech.  in 
[  Wttrzb.,  viii,  p.  146. 
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could  only  be  attributed  to  the  long-continued  exhausting  i»iirukiil 
ilischarge,  wljich  had  been  allowed  to  go  on  without  an  aUeinplW 
check  it  until  witlnii  eleven  days  of  his  death, 

St/n}pioins. — The  Bymptoms  of  pyelitis  are  compounded  of  ibo^e 
direi'tly  tine  to  the  influined  state  of  the  pelvn.^  and  calyce&^  and 
of  those  of  the  pnniary  lesion  which  is  the  exciting  cause  of  thf 
iiiflaiiimation.  Only  the  fonner  will  be  dealt  with  in  this  eon- 
nection;  the  latter  will  be  deBcribed  under  their  appropriate 
headings. 

An  aching  pain  and  sense  of  weakneaa  in  the  back  are  rarely 
altogether  aliaent  in  pyelitie.  The  pain  may  l>e  confined  to  one 
loin  or  affect  both,  according  as  tlie  disease  h  single  or  donhk 
Sometiines,  however,  single  pyelitis  is  accompanied  with  jtfiin 
over  both  kidjieys.     The  pain  is  increased  on  pressure, 

Syniptoois  of  nephritic  coHc  are  generally  noted  at  one  time 
or  other,  or  re|>eatedly,  when  the  disease  is  due  to  the  lodguicut 
of  a  atone.  Similar  attacks  are  also  common  in  pyelitis  fn»m 
liydatids  ;  sometimes  also  in  tuberculous  and  cancerous  pyelitis. 

The  mortt  important  direct  symptoms  of  pyelitis  are  found  in 
the  altered  characters  of  the  urine.  In  the  early  stage  the  urine 
contains  blood  (often  only  in  niicroscopie  qaantity),  mucus  aod 
epithelial  cells  from  the  [lelvls  and  iiifiiiidifnjla*  The  appearaoee 
of  these  last  atlbrds  the  most  certain  diagnostic  indications.  The 
jielvic  and  infundibular  cells  are  very  irregular,  spindle-shainJ, 
tailed^  three-cornered,  elongated,  rudely  circular,  i&e.  (see  Figa. 
22,  p.  V2S^  and  54,  )*.  4UijV  The  urine  is  usually  acid.  The 
quantity  of  albumen  in  it  only  corresponds  to  the  admixed  blood 
and  pus* 

In  the  more  advanced  stages,  the  characteristic  epithelium 
just  referred  to  is  usually  rei>lacod  by  pus,  which  may  be  di^ 
(diarged  in  large  quantities.  The  urine  is  still  commonly  acid; 
but  as  the  sacculation  of  the  kidney  proceciis,  the  mingled  |>n? 
and  urine  are  liable  to  decomposition,  and  the  urine  becomes 
ammoniacal. 

If  the  urinary  channels  remain  free,  the  discharge  of  p\i>  ii 
constant  and  regular;  hut  if,  as  frequently  happens,  the  ureter 
is  blocked  up  by  a  calculus^  a  hydatid,  a  clot  of  blood,  a  mass  of 
viscid  pus,  or  other  debris,  the  discharge  of  pus  is  for  a  while 
arrested;  and  if  the  disease  be  eontined  to  one  side,  the  uriuc 
tem{>orarily  recovers  its  transparency  and  healthy  character*. 
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When  the  obstacle  giv^es  way,  pus  suddenly  reappears  in  great 
quantity  in  the  urine.  If  the  di^^tcnsion  of  the  pelvis  have  pro- 
ceeded to  the  forniatiou  of  a  tunior  in  the  tlank,  the  intoriiescenee 
18  necessarily  greatly  influenced  hy  the  formation  and  reniovat 
of  such  an  obstacle.  When  the  discharge  of  pus  diminishes,  the 
fuhiess  in  the  flank  increases,  and  becomes  painful ;  when  the 
course  of  tlie  pus  is  re-established,  the  tumor  suihlenly  subsides, 
and  tlie  urine  becomes  again  loadeii  with  pus.  This  train  of 
events  throws  a  strong  light  on  the  nature  of  the  case.  The 
stopjmge  in  the  ureter  may  persist  for  varying  i>erioda— a  few 
days  or  a  few  months — or  it  may  prove  permanent.  When  both 
sided  are  affected  the  obstruction  of  one  ureter  diminishes,  but 
does  not  entirely  dissipate  the  pus  from  the  urine ;  the  same  is 
also  the  case  when  the  impediment  is  partial. 

Micturition  is  always  niore  frequent  than  natural  in  pyelitis; 
and  during  tbe  nephritic  attacks^  it  is  painful  and  incessant. 

Rigors  are  of  frequent  oecurrence,  especially  when  there  is 
turaor;  they  sometimes  assume  a  quotidian  pc*riodicity — re- 
curring every  evening  w^itli  tolerable  regularity.  Well-marked 
hectic  is  often  present  in  the  later  periods. 

The  bowels  are  frequently  disordered,  rnnianageable  diar- 
rhii^B,  usually  prevails,  induced  doubtless  by  tht*  iuHaTiiniatory 
adhesions  which  take  place  between  the  dilated  kidney  and  the 
colon  which  passes  over  it.  In  other  cases  (when  there  is  tumor) 
the  bowels  are  obstinately  constipated,  and  require  the  fre<]uent 
use  of  enemata.  This  is  occasioned  by  the  pressure  of  the  tumor 
on  the  colon  ;  in  one  case,  related  by  Bright,  the  descending  colon 
was  so  contracted  from  the  pressure  of  a  pyonephrotic  tumor 
that  it  was  reduced  to  the  condition  and  ajipearance  of  a  thick 
cord. 

The  occurrence  of  Itirnor  in  the  flank  is  generally  a  late  event 
in  the  course  of  jiyelitis.  This  tumor  is  usually  the  seat  of  fluc- 
tuation, often  obscure  ;  and  is  commonly  painful  and  tender  on 
pressure.  It  is  dull  on  percussion,  except  w^here  it  is  crossed  by 
the  colon.     When  the  tumor  is  on  the  right  side  it  is  separated 

I  from  the  liver  by  the  transverse  colon;  when,  however,  adhe- 
sions form  between  the  sac  and  the  under  surface  of  the  liver, 
this  sign  may  be  wanting*  The  tumor  is  subject  to  important 
variations  of  size,  as  already  ex{>lained,  according  to  the  oj>en 
or  obstructed  state  of  the  outflow  from  it  into  the  bladder.     In 
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some  cases  the  turaor  is  so  lar^e  that  it  extends  across  the 
tnicJdle  liue;  more  commonly  it  amounts  only  to  a  fulness  io  the 
loin  or  in  the  epace  between  the  crest  of  the  ilium  and  the  false 
ribf^.  The  outline  of  the  abdomen  is  thus  rendered  unsym- 
mc'tricai 

Tlie  ultimate  isHues  of  pyonephrosis  are  diverse;  seareely  anj 
two  cases  run  a  parallel  course.  The  various  directioas  m 
which  the  sac  may  burst  have  already  been  noticed  (p,  454)»Aftd 
the  symptoms  vary  correspondingly*  But  the  sac  may  not  hur?t 
at  ail,  and  the  patient  dies  exhausted  by  the  wasting  discharp?. 
This  is  indeed  by  far  the  most  common  termination.  Or  ft^m, 
tljirjgR  may  take  a  more  favorable  turn  ;  the  discharge  gmda- 
ally  diminishes,  and,  finally,  ceases  silogether;  the  sac  contraeli 
and  dries  up,  and,  if  the  opposite  kidney  ren*ain  sound,  [i€'rfc?ct 
restoration  to  health  takes  phice*  Or  the  restoration  may  tab 
place  differently :  the  purulent  collection,  instead  of  heinsr  Jii^ 
charged,  dries  up  into  a  putty-like  mass,  and  ceases  to  ^i^c 
further  trouble. 

The  following  abstract  of  cases  will  serve  to  illustrate  the 
course  and  symptoms  of  some  of  the  chief  tyjjes  of  chronic 
pyelitis.  Other  illustrations  will  be  found  in  the  ehai»ter« 
treating  of  parasitei»,  tubercle,  and  cancer  in  the  kidneys. 

Case  L — Double  Calculous  FijelihH,     (Dance^  Archives  Qm^y  xxii, 

A  yauiicr  woman,  a^L  23.  was  admitted  into  the  Hotel  Dieu»  Jan. 
12,  1824,    She  had  exj)erieiieecl,  two  years  and  a  half  before,  a  tedions 
illiniss^  whii'li  cKinineiicetl  with  liannatin-ia,  accompanied  \\y  tlxed  iu»<l 
coiiliiHied  pains  ia  the  renal  region.     Subsequently,  thtf  urine  bet-aiotf 
Inrbid  and  pnndenl;  it  was  passed  in  small  quantity  and  frcquciitJj. 
At  the  enil  of  eighteen  niaatlis,  after  tlie  application  of  a  larg«!  man* 
ber  of  leeches  to  the  loins,  the  health  iai[)roved.     The  renal  jmtns 
gave  |»laec  to  a  habitnal  sense  of  weight  in  the  loins ;  the  urints  bow- 
ever,  continued  jjnrulent.      Three  weeks  before,  the  meostrii  ' 
charge  was  suddenly  suj^pressed   from  cold ;  and   wlien  the 
eaiae  under  oliservation  the  face  was  drawn,  the  e3*es  sunkeu ;  Uicic 
were  severe  ahdominal  pains  increased  by  pressure*,  tijese  weref  <»*ij»^ 
cially  severe  in  the  lumbar  regioii.     The  nriae  was  turbid^  - 
and  voided  with  pain.     Leeches  were  freely  applied.     Bat  ol - 
voTuitiag  caine  oiu  and  the  f*atient  died  in  tive  days. 

Aafnp.^t/ — ^The  kidneys  were  enlarged  to  about  a  third  above  tbeiT 
ordinary  stiie;  their  surfaces  were  nodidated,  and  unnaturally  banif 
but  presenting  here  and  there  points  of  tiactuation.  On  cuttiogapeo 
the  oi-t/ann  they  were  found  extensively  sacenlated  and  fall  of  [mis. 
The  lell  kidney  contained  nine  calculi,  and  tlie  right  Sfleea;  tbew 
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were  lodged  in  the  dilated  calyces.  The  proper  substance  of  the  kid- 
ney was  espaiidi'd  and  attenimtud,  l>ut  olhcrwige  healthy*  The 
ureters  were  dark-colored,  njarhknl  on  the  snrlace,  and  tlieir  lining 
membrane  tblekeoed. 

Case  1 1. —  Tumor  formed  Juj  the  Left  Kidney  (Pi/otiephrosin)^  dis* 
chargiiuj  Fun  ropioiL<hj  both  bi/  the  Urethra  and  the  Mecium^  de* 
pendinff  on  a  Large  Renal  Caleuluff,     {Bright^  he.  c?Y.,  p.  2S7-) 

A  mnn,  iPt.  40,  first  seen  by  Dr.  Briirht  April  ,30th,  l^3fi,  had,  for 
the  la.st  twenty  years^  experienced  oecaBional  pain  in  the  lert  side, 
wliieh  he  ascribed  tu  a  blow  ;  lie  bad,  likewise,  at  times,  felt  pain  in 
parsing  nriue,  which  was  then  turbid  with  deposit;  bnt  about  three 
months  only  before  T)r.  B.'s  visit  had  a  tumor  been  detected  or  wus- 
]>ected  in  the  left  lundpar  and  iliac  regions,  lie  was  found  consider- 
ably emaciated.  The  nrbic  was  neutral,  with  a  very  disagreeable 
smell,  and  contained  a  large  quantity  of  [ins  with  a  litUe  blood.  The 
whole  quantity  of  jnm  paaned  daily  was  from  funr  to  six  ouuces, 

A  tumor  existed  on  the  lefl  nide  of  the  abdomen  des4*endjji<i^  far 
below  the  umbilicus,  hard  to  the  toncli,  and  fixed  hi  the  lelY  hirnbar 
and  iliac  regions.  It  felt  smooth  and  eveu,  aiid  was  rather  ten*ler  at 
one  point. 

A  month  later  (June  1st)  the  tumor  appeared  to  occu[>y  nearly  the 
situation  uf  an  enlari^cd  spleen,  but  Dr,  11  thoujj:hl  he  felt  the  colon 
passing  over  it.  The  urine  passed  in  twentydour  hours  contained 
only  three  onncea  of  pns.     The  jiersi)irations  were  protuse. 

June  (Jth, — He  Inid  Lsnflcred  lately  a  good  deal  of  pain  in  the  left* 
side,  and  was  evidently  leverisb  ;  he  was  accurdiuj^iy  direeted  to 
leave  ofi"  the  touic  and  nourishing  medicines  and  food  he  had  been 
takin<^. 

June  15th.^ — Tw^o  day«  after  the  last  visit  diarrha'a  came  on,  accom- 
panied with  tenesmus.  The  tumor  was  found  now  greatly  diminished  ; 
and  on  examiuing  the  stools  it  was  evident  that  a  large  (piantity  of 
pus  was  passing  that  way.  The  discharge  of  pus  with  the  urine  was 
undiminished,  Ivut  there  eouhl  l>e  no  doubt  that  the  abseess  in  the 
kidney  hatl  nlcerateti  into  the  descending  colon.  The  ])atient  11  veil 
for  about  six  weeks  after  this;  hiccup  came  on  and  proved  vt^ry  ob- 
stinate; and  pus  continued  to  be  discharged  both  from  the  urethra 
and  the  rectum* 

Autopfiij, — When  the  abdomen  was  otienefl,  the  left,  kidney  was  seen 
occupying  the  space  from  the  diaphragm  to  the  brim  of  the  pelvis, 
and  along  its  whole  Icugth  passed  the  descending  colon,  much  con- 
tracted* There  was  a  small  fistulous  opening,  not  larger  than  suf- 
ficient to  admit  a  gooserpnil,  from  the  sac  into  the  sigmoid  flexure  of 
the  colon  as  it  passed  over  the  lower  part  of  the  kidney  just  at  the 
point  where  peculiar  tenderness  had  been  early  observed^  aud  here 
the  intestine  looked  a  little  drawn  in.  The  |>ua  was  found  lo  have 
escaped  into  the  psoas  and  lumbar  muscles  very  extensively.  On  re- 
moving the  lefl  kidney,  and  examirdng  it  more  aceurately,  it  was 
fuund  to  contain  a  large  coral-formed,  lithic-acid  calculus,  extending 
its  branches  into  all  the  cavities  of  a  saccnlaletl  pelvis.  Tlte  kidney 
was  Aill  of  pus,  and  in  several  parts  cerebrifurm  matter  was  sprouting 
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into  tUe  cavities  with  mo«t  hixuriant  growth,  Into  wliicli  tafU  of  ves- 
sels were  seen  entering. 

Cases  of  thi^  class,  being  surrounded  with  more  op  lefisbb- 
acurity  as  to  the  exact  tj^tate  of  things  within  the  abdoinoo,are 
niore  instructive  when  the  revelations  of  the  autO|*siy  are  at 
hand  to  illuuiinate  the  clinical  history;  but  the  nature  of  ^me 
of  the  Ciisoj^  which  end  in  recovery,  are  so  clearly  indicated  b? 
their  eytnptonis,  that  they  may  he  cited  with  advantage, and 
without  any  doubt  as  to  their  real  nature. 

The  following  is  from  Dr.  Todd  (loe,  ciL,  case  xlviii): 

Cape  in. — A  female,  aet.  25,  unmarriech  She  had  been  pacing 
p«s  With  the  urine  at  least  a  twclvetmjuth  before  admission  itito  h** 
pita!,  and  In  consideraUle  and  constant  qnantity.  For  the  \nsi  t^ 
years,  she  ha<l  sntTered  pain  in  the  loins,  referred  eapeciftlly  to  tht 
region  nf  the  rii^hi  kidney.  Tliig  pain  varied  in  intensity;  it  wt» 
generally  slight  and  <bill,  bnt  now  and  then  severe.  Tliere  had  beeo 
no  syuiptonm  of  an  acute  attack,  nor  any  rigors  or  vomiting,  Sb« 
never,  to  her  knowledge,  voi<ied  hlood  iu  the  urine,  nor  ever  ^lass^d 
any  gravel  or  calctilns;  nor  did  she  ever  seem  to  have  suffered  tt\m 
severe  pain  iu  the  diruetion  of  the  ureter. 

Rather  raore  than  a  twelve  month  before  her  admission  into  bospitiL 
slic  was  Slid  (leu  ly  attacked  with  retention  of  urine,  which  \»sUd 
twenty*four  hours ;  and  ini mediately  atler  its  cessation,  she  first  began 
to  notice  in  the  nriiie  a  sediment,  which  presented  a  purulent  cliara^ 
ter.  This  attack  of  retention  of  urine  was  precet^ed  by  slight  ng^*r», 
bnt  the  eonstitntional  disorder  was  of  so  mild  a  character  a^  ooito 
cause  her  to  lie  up  at  all. 

When  adniittetl  into  hospital,  in'**  was  passed  dally  with  the  urine 
to  the  extent  of  two  to  four  ounces;  yet  there  was  but  very  sligtil 
general  ailment, 

<hi  exarainatinn,  a  very  large  tnuior  was  found  situated  lu  the  i^ 
gion  of  the  left  kidney,  (brnjing  a  considerable  prf»jection  henenthtHi? 
abdominal  wall.  This  tumor,  whit-lj  was  three  times  the  urdidn 
of  the  kidjun,  was  elastic  and  yield ing  to  tlie  touch,  and  e<M 
catt'd  the  sensation  of  a  soft,  elastic  swelling  lilled  with  daid.  Tiiefr 
was  dn  In  ess  on  percussion  all  over  the  surface  of  the  tunior,  which 
was  smootJi,  ronud,  and  free  from  any  notches  or  projections. 

The  tumor  was  not  tender;  the  patient  could  bear  it  to  l>e  hifMll^^f 
without  pain,  unless  hard  pressure  were  used,  when  she  eotii 
of  a  dull  pain.     Her  most  urgent  9ym|>tom  was  an  occasional 
pain,  referred  to  the  neck  of  the  bladder,  sometimes   accon 
with  slight  difHculty  of  mietnrition.     She  stated  that  occasion 
had  a  sensation  of  fulness  in  the  lelt  side,  which  would  go  otf  i 
as  if  something  had  burst,  and  then  there  would  very  soon  f^' 
increased  flow  of  pus  in  the  urine.     Sometimes  as   much  u- 
ounces  of  pus  woultl  be  passed  in  the  twenty-four  hours.     \h 
diagnosticated  a  stricture  of  the  ureter,  probably  near  the  J-. 
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backward  pressure  oo  the  kidney,  with  dilatalion  and  saccu- 
Ifttinii  of  the  organ - 

Eighteen  motitlis  afterwards,  tlie  patient  presented  herself  again  to 
Pn  Todd.  She  stated  thul,  on  quitting  the  hospital,  she  went  to 
Brighton;  there  she  improved  in  health  very  greatlv,  and  the  puru- 
lent discharge  gradually  diniininhed.  On  a  careful  examination  of 
the  side  there  was  no  trace  of  tumor;  only  a  few  pus-globules  could 
b^  detected  in  the  nrine,  and  it  was  doubtful  whether  these  were  not 
derived  from  the  vagina  or  the  bladder. 


Ca8e:  IV. — PtfonephrosL<  frtnn  Coh'uhi,^  in  the  Ureter  without  Puru- 
lent ^ Urine,      (Howiiton,  Ed.  .MkL  J.,  1822,  p.  557.) 

A  medical  practitioner,  tet.  2n,  had  severe  and  protracte<l  nephritic 
gyniptoms  on  the  left  side  at  the  age  of  Ifu  He  recovered  fnun  I  his 
attack,  l»(it  *iuringtlie  subserpient  years  he  suffered  repeated  paroxysms 
'  of  pain  in  the  left  kidney,  extending  to  the  umbilicus.  Tlie  urine  was 
at  times  scanty,  and  once  or  twice  slightly  tinged  with  blood,  but  it 
never  was  observed  to  Ite  milky,  or  to  contain  anything  like  pus. 

Between  the  paroxysms  Iiis  health  way  gooil ;  lie  followed  the  prac- 

tice  of  his  profession,  and  underwent  a  good  deal  of  fatigue.     The 

^inost  distinguisliing  symptom  in  these  paroxysms  was  fixed  pain,  of 

I  gnawing  description,  extending  frfrni  the  sj>ine  toward  thenmbilicat 

^ion,  increased  by  pressure,  even  the  slightest,  during  the  severity 

^of  the  attack.     There  was  habitual  constipation,  and  a  most  unusual 

sensitiveness  to  cold. 

His  last  attack  but  one  occurred  in  February,  1821 ;  he  recovered 

from  this  in  ab^mt  six  weeks,  after  being  bled  to  13U  ounct^s.     He 

became  lusty  iwhX  florid  after  this  attack,  and  was  able  to  take  long 

I  journeys  in   his  gig;   but  riding  caused  so  much  pain  that  he  was 

obliged  to  give  it  np. 

About  September  he  underwent  a  good  deal  of  fatigue ;  and  it  was 
siip|K>sed  that  he  suffered  a  good  deal  of  pain,  from    being  observed 
repeatedly  to  bend  his  body  forward  for  relief,  although  he  would  not 
I  allow  it  when  questioned. 

Owe  Thmsday  evening,  towards  the  end  of  September,  he  went  to 
bed  earlier  than  usual,  complaining  of  fatigue,  lie  rose  next  morn- 
ing at  seven  o'clock,  and  hts  last  fatal  attack  commenced  at  eight. 
The  symptoms  resemlded  those  of  the  fornnT  paroxysms  ;  there  was 
intense  pain  in  the  left,  renal  region,  ami  a  hardness  was  perceived 
when  the  hand  was  applied  to  the  scat  of  jiain,  with  a  peculiar  sense 
of  crepitation.  The  sym[jtoms  became  ra[>idl\'  aggravated,  and  nf)l- 
withstanding  all  the  means  em|iloyed,  inclmling  the  abstraction  of 
blood  to  the  extent  of  150  ounces  (! ),  he  died  *m  the  fourth  di*xy\^ 

Autops^if. — The  left  kidney  and  pelvis  weie  fcjiiud  converted  into  a 

I  rcDiform  sac,  a  foot  long,  and  nine  inches  broad.     The  surface  of  this 

aac  was  marked  out  into  three  lolics.     When  opened,  it  was  found 

full  of  a  fluid  resembling  tms,  mixed  with  serum.   The  renal  substance 


*  It  neems  highly  probable  from  the  nnrrutive  Uiut  clouth  wns  directly  ctiu*ed 
by  lois  of  blood  ;  the  pntient  in&ii4t*id  oa  Tenesectiun  ;  he  tightened  th<5  ligtiturtJ^ 
,  lad  tfUd  himMfJj  on  the  night  of  his  dotith. 
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bad  wholly  disappeared,  except  a  few  small  i>ortious,  lt»aviiig  uoiliiftf 
Init  a  cavernotm  cy^t,  consisting  af  the  proper  external  raembraueof 
the  kidney  aiul  its  internal  mem  inane  miicli  tljiekei)ed.  It  was  divided 
into  tbree  large  irregular  eells,  freely  coramunieatiiig  with  the  diUitd 
pelvis,  into  the  apex  of  wliieh  the  nrctcr  (of  its  natural  size)  opeutd. 
The  septa  between  the  eells  were  hard  like  cartilage,  witli  thickened 

The  orifice  of  the  ureter  was  closely  blocked  op  by  a  small  cAlcula*. 

Case  V Stone  in  thr  Blafhitr  for  16  years — Bemocaf  by  the  RtyUt^ 

Vemcal  Operation — Death  Jiee  ytmrn  after  from  PyrliUs. 

James  II.,  a?t.  21,  was  admitted,  under  my  care,  into  the  Roynl  In- 

firmarv,  September,  1S58,  hihoring  under  s3*mptoms  of  stoih' 
liliidder.     On  tionnding  a  larse  concretioti  was   forthwith  d» 
The  [»atient  staled  that  he  had  been  aiihject  to  ditHculty  and  pniu  iu 
nniking  water  isinee  he  was  five  years  of  age.     When  he  came  under 
treatment  he  was  emarinled  almost  to  a  skeleton,  and  unable  to  leave 
ills  bed.     Micturition  was  excessively  frequent,  the  urine  aujroouiar^l, 
and  loaded  with  viscid  iius.     By  rest  in  bed  and  anodyne  treatment, 
the  symiitoms  diminished  greatly  in  severity;  and  on  the  ITtb  of  D^ 
rem  be  r  he  was  judged  by  my  colleague,  Mr.  S^iulhain,  who  now  took 
charge  of  the  ease,  to  be  fU  for  operation.     The  stoue  was  removed 
by  the  recto-vesieal  section,     it  weighed  over  4^  ounces,  and  coa* 
tained  a  nucleus  of  oxalate  of  lime,  overlaid  with  an  immense  massof 
secondary  [ibns[i hales. 

The  i»aticnt  imide  a  slow  recovery  from  the  operation.  By  the  end 
uf  April,  1h59,  the  listnlrnis  communication  between  th«  bladder  atid 
rectum  appeared  cbised,  an<l  the  patient  was  discharged  iii  excellent 
health,  raj^idly  gaining  weight. 

The  sul>seipienl  history  of  the  case,  u|>  to  llie  time  of  bis  death,  ex- 
tends over  a  i>eiiod  of  tive  years.  Soou  after  leaving  tlie  iutirnjarv, 
tlie  rectu-vesical  tistola  reopened,  and  it  never  alterwards  could  be 
fumpletely  closed.  The  general  hcMltb  coritinue<l  good,  and  no  priic* 
tical  inconvenience  arose  from  the  fistula  until  about  a  iwelveinnuth 
before  his  ck^ath.  Tlie  purulent  discharge  with  the  urine  then  'm -/.i'' 
to  increase  ;  he  lost  fiesh,  and  gradually  sank  in  the  early  part  ' 

Autopay. — Tlie  bladder,  ureters,  and  kid(te3^s  were  removed  •  inuc 
The  bladder  was  contracted  arul  thickened;  the  ureters  were  dibtiMi 
to  the  size  of  a  Utile  finger,  ami  vsere  long  and  tortuous;  both  kiti- 
iieys  were  extensively  saccnhiteil,  but  not  enlarged,  and  filled  will* 
pus;  and  the  secreting  tissue  was  reduced  to  a  thiu  layer  of  coriicil 
substance  scarcely  Iialf  an  inch  thick. 

Case  Y  I . — Pye  I  if  /\*f ,  iv  ilk  Tu  mo  r^  Co  m  ing  on  frt*  mouihA  n  tlrr 
Pa  rhi  7HU0  n — Imp  ro  mment 

B.  F.,  let.  33,  a  married  woman*  who  had   had   nine  child r 
admitted  under  my  care  into  tlie  Koyal  Infirmary,  on  Xo%'emtK 
18fif»,     She  was  sufiering  from  a  tumor  in  the  right  dank  and  pufi»- 
lent  urine. 

Her  last  child  was  horn  14  montlis  ago,  and  five  months  afterward* 
she  was  suddenly  seized,  while  scouring  the  floor,  with  stabbing  \.^m 
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in  the  right  side,  just  under  the  costal  cartilages,  Thia  continued  off 
[  sod  on  for  some  time,  and  kept  her  to  bed  for  days  together  at  times, 
arne where  abont  the  same  time,  she  also  perceived  a  small  lump  in 
tbe  right  liank^  which  was  painful  on  pressure.  About  three  months 
later  she  noticed  a  white  discharge  in  the  urine,  and  tliia  has  continned 
ever  since.  She  has  never  had  rigors  nor  pain  in  micturition.  The 
bowels  have  been  irregular,  diarrhcea  alternating  with  constipation. 

Fig.  58. 


^<.^^' 


/ 


Gum  of  B.  F.    DlB^ginun  showing  the  positjoti  of  the  tumor. 


?tal€on  Admismon* — The  patient  was  considerably  emaciated,  with 
"dirty  sallow  skin  and  complexion.  The  lungs,  heart,  and  liver  pre- 
sented no  signs  of  diseai^e.  The  abdomen  was  llaccid  and  somewhat 
proniinenL  In  the  right  loin  a  smooth,  elastic,  globular  tumor  was 
felt,  which  was  not  distinctly  fluctuating.  The  tumor  was  about  as 
large  as  a  child's  head  ;  it  occupied  the  entire  right  flank^  and  extended 
inwards  almost  to  the  umbilicus,  antl  dowuwards  into  the  right  hypo- 
chondrium.  It  was  perfectly  immovable,  and  very  tender  on  mani[)u- 
lation.  Tbe  dank  was  dull  an  percussion,  but  the  front  of  the  tumor 
was  traversed  by  the  ascending  colon,  which  could  sometimes  be  dis- 
tinctly traced  over  its  surface  either  by  palpation  or  percussion.  Be- 
tween the  tumor  and  the  hepatic  limits  a  line  of  clear  percussion  could 
be  traced,  (See  Fig.  58.) 

The  urine  was  acid,  sp.  gn  1020,  turbid,  with  a  thick  deposit  of 
pus  at  tbe  bottom  of  the  glass*  It  only  contained  albumen  to  a  de- 
gree corresponding  with  the  quantity  of  pus. 

The  patient  remained  in  tbe  inlirinary  for  three  weeks.  About 
three  ounces  of  pus  were  discharged  daily  with  tbe  urine*     In  the 
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second  week  of  her  stay,  a  febrile  exacerhatton  took  place,  the  tumflr 
became  more  painful,  and  the  temperature  rose  to  lOP  in  tho      - 
iiig — its  (isual  average  being  about  W^,     The  pyrexia  suL^ 
three  days,  and  this  was  coincident  with  the  discharge  of  n  :    . 
qnantity  of  pns?.    One  day  she  voided  as  much  as  eight  ounct\s    [  i  , 
with  the   nrine.     The  tumor  was  considerably  reduced   in  si/     .  i 
became  more  tlaceid  atler  this,  and  the  appetite  and  strength  [m\*      ' 
The  reaction  of  the   nrine  was  throyghout  acid,  though  oftt 
faintly  so.   She  was  discharged,  at  her  own  request,  ou  Deceml^    , 

Though  the  correctness  of  the  diagnosis  was  not,  in  this  case, 
veritied  by  a  post-mortem  examination,  it  scarcely  admitted  of 
any  doubt  The  acid  reaction  of  the  uriue,and  the  corresfpoiid- 
enee  in  the  size  and  tension  of  the  tumor  with  the  removal  '^ 
discharged  in  the  uri tie,  together  with  the  physical  signs,  i 
indicated  the  existenee  of  a  pyelitic  tumor ;  and  it  is  probable 
that  the  origin  of  it  was  connected  with  old  pyelitis  coming  on 
during  the  patient's  last  pregnancy. 

Case  Y II. -^Pijelitr at  with  Tumor ^  after  Parturition,     {BrighCi  Mem- 
oirs on  Abd,  Tumors^  Neic  Si/d.  »Sor.,  p,  212.) 

A  woman,  set.  30,  was  admitted  into  Guy's  Hospital,  June  13, 1^1 
She  had  n  large  abdominal  tumor.  It  occupied  a  situation  which  ex- 
tended  orer  nearl^^  half  the  abdomen,  uot  very  diJferent  from  t bit  of 
a  greatly  euhirged  spleeu,  but  rumiiug  back  more  completely  into  the 
luuibar  regiuu,  and  there  alfording  a  tense,  somewhat  elastic  feet  U 
appeared  to  be  |)erfeetly  fixed  ;  even  when  the  patient  was  tumd 
completely  on  the  right  side,  it  did  not  sliift  its  place.  It  f*-?^  "'  ^ 
fixed  to  the  ribs  ihemselves,  under  their  margins,  which  were  ob . 
protruded  a  little  by  itii  bulk.  Towards  the  lower  parts,  auu  :  ' 
ticularly  below  the  crest  of  the  ilium,  and  descending  towanU  r' 
pelvis,  the  enlargement  fi^lt  nuach  softer  and  less  tense.  Dr.  R  wu 
at  once  conviuee<i  that  the  tumor  depeuded  on  a  diseased  kidney,  s&il 
it  seemed  likel^^  tliat  the  softness  of  the  lower  part  might  arise  fro« 
a  poiiiou  of  the  intestine,  which  probably  was  the  colon,  passing  ortt 
the  kidney. 

Three  years  before,  the  patient  had  suflTered  for  many  months  ffoia 
frequent  micturition,  with  pain  and  forcing — the  nrine  being  ooca* 
eioually  tinged  with  blood.  Eighteen  months  after,  she  was  pot  Ifl 
bed  with  a  living  child,  and  about  six  weeks  subsequently,  she  W 
discovered  the  tumor.  Since  that,  hoiivever  (nine  months  before  b«f 
admii^sion),  she  had  borue  another  living  child,  and  abont  Cbri^tmsi 
she  began  to  jiass  considerable  cpiantities  of  what  she  conaiddfid 
'hnatter"  with  the  urine* 

Ou  admits  inn  she  was  feeble,  and  looking  hectic,  with  frequent  clOi 
to  pass  nrine,  and  paiu  in  tloing  so.  The  uriue,  which  was  %okd^^ett 
tallied  pua.  Some  days  the  qnauLity  of  juis  was  very  smalt;  hotfta 
other  days  as  much  as  nix  or  eight  ounces  of  pure  pus  wereoulltiCl^i 
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and  after  a  large  discharge,  the  tumor  was  often  decicjedly  reduced 
for  a  day  or  two.  The  bowels  were  costive.  About  the  13th  of  July, 
chest  symptoms  set  in,  with  iliaiThrea,  under  whicli  she  sank. 

Auf'jpst/, — The  tumor  ]>roveLl  to  be  the  distended  left  kidney  reach- 
ing from  the  diaphragm  to  the  brim  of  the  pelvis.  The  descending 
colon,  contraetcd  bke  a  thick  cord,  ran  longitudinally  on  the  surtace 
of  the  tnraor.  The  turnor  was  adherent  to  the  colon  and  the  In m bar 
parietes.  The  flattened  pancreas  lay  across  its  surface,  in  its  anterior 
and  inner  asjiect.  The  ureter  was  thickemed,  and  resembled  an  artery, 
but  its  canal  was  by  no  means  proportionably  large.  It  was  traced  to 
the  bladder,  where  its  orifice  formed  a  permanent  opening,  into  which 
a  goosequill  conld  t^asily  have  been  inserted,  and  the  membrane  was 
tuberculated»  The  bladder  was  exeeedingly  small;  the  uterus  natural. 
The  tnnior  contained  about  a  pint  and  a  half  of  healthy^  well-formed 
pus,  lodged  in  cells  communicating  with  the  pelvis  of  the  kidney,  and 
apparently  formed  by  the  distended  infuudihula. 

The  right  kidney  was  healthy,  as  were  also  the  other  abdominal 
organs. 

Diagnosis — (a.)  Pj/eliUs  without  tumor.— In  the  first  stage  of  i 

the  coin  plaint,  the  presence  of  the  characteristic  epithelium  of  | 

the  pelvis  and  calyces  in  the  urinary  deposit,  generally  suffices 
to  indiente  the  nature  of  the  disease.     When  the  urine  has  i 

become  purulent,  these  may  still  be  found  mixed  with  the  pus- 
corpuscles  ;  hot  in  more  advanced  cases  this  vahxahle  sign  is  no  j 
longer  available,  and  the  source  of  the  discharged  pus  must  he 
Itraced  by  other  indications.     These  indications  are  often  more  j 
of  a  negative  than  pisitive  character.     When  pus  is  discharged                   j 
■with  an  acid  urine,  and  signs  of  disease  of  the  blatlder,  prostate, 
,and  urethra,  are  absent,  the  prima  fficie  inference  is  that  it  cooiea  i 
from  the  pelvis  of  the  kidney:*  this  inference  is  strengthened                    | 
almost  to  a  certainty,  if  tenderness  exist  in  either  loin,  or  if  ' 
there  be  any  history  of  antecedent  nephritic  colic. 

r     It  is  ranch  easier  to  recognize  the  existence  of  pyelitis  when  | 

%t  stands  alone  than  when  it  coexists  with,  and  is  perhajis  the  ( 

Iconsequence  of,  chronic  disease  of  the  lower  urinary  passages.  | 

Pyelitis  is  a  common  complication  of  old  standing  eases  of  ] 

cystitis,  enlarged   prostate,   and    urethral    stricture      In   the  I 

nee  of  tumor  in  the  flank  it  may  be  impiossible,  in  such 
,  to  arrive  at  a  {Xisitive  certainty  as  to  the  coexistence  of 
pyelitis.  Little  help  can  be  obtained  from  the  character  of  the 
urine,  because  it  bears  the  stronger  impress  of  the  vesical,  pros- 
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tatic  or  urethra!  disorder ;  but  a  careful  weighing  of  the  follow^ 
ing  points  will  generally  lead  to  a  correct  condueion.  The  upper 
unnnrj  jmssages  are  likely  to  be  involved  when  the  qnaiiiniy  of 
pus  is  very  great — two  or  three  ounces  or  more  per  day ;  when, 
with  a  large  discharge  of  pus,  the  urine  ie  oiily  feebly  aiuuK^ 
uiacal;  when  the  loins  are  painful  on  pressure;  and  the  iehnk 
movement  and  the  decay  of  strength  seem  out  of  proportion  lo 
the  vesical  or  urethral  mischief;  lastly,  when  the  latter  hii 
been  iu  existence  for  several  years, 

{L)  P^/flitiii  idth  tmnor — Pi/tnuphrosis. — Cases  of  this  claas  do 
not  usually  present  much  diagnostic  difficulty.  There  is  an 
elastic  fluctuating  enlargement  on  one  side  of  the  abdomea* 
occupying  the  situation  of  a  renal  tumor,  and  a  great  discharge 
of  pus  with  the  urine*  This  discharge  is  apt  to  vary  from  time 
to  time ;  and  the  dimensions  of  the  tumor  are  observed  to  lib 
crease  and  decrease  iu  inverse  correspondence. 

AVhen  the  outlet  from  the  sac  is  permanently  sealed  thenatcw 
of  the  lumbar  tumor  is  much  more  obscure.  It  is  liable  to  be 
mistaken  for  hydronephrosis,  a  hydatid  cyst,  a  p»erinephritic 
ahseeas,  or  an  abscess  or  cyst  of  the  spleen,*  or  liver.  The  diag- 
nosis, in  such  a  case,  turns  first  on  the  existence  of  a  tumor  pre- 
scnting  the  physical  signs  of  a  renal  tumor  (see  Diagxi^sis  of 
Cancer  of  the  KinNEV);  secondly,  on  the  evidence  of  fluiditj 
of  its  contents;  and  thirdly, on  the  signs  that  that  fluid  is  pure- 
lent  (recurrent  rigors  and  hectic). 

Prof/jwsis^^Tlie  prospects  of  a  patient  suffering  from  pyeliti* 
difler  greatly  according  as  one  or  both  sides  are  affected,  and 
according  to  the  nature  of  the  exciting  cause. 

Double  pyelitis  arrived  at  the  imrulent  stage  is  a  disorder  <»( 
very  grave  consequence,  wlmtevcr  nuiy  have  beeu  its  mode  cif 
origin,  and  usually  proves  fatal  in  the  end.  When  the  diseit^ 
is  confined  to  o!ie  side,  the  issue  may  be  favorable,  either  witb 
or  without  destruction  of  the  kidney.  Cases  of  this  last  cla» 
are  not  infrequent :  numerous  examples  have  been  recorded,  io 
which  one  kidney  has  beeii  found,  after  death  from  someotkr 

1  Ciiffb  records  a  case  of  pyonophrosif  in  r  Portuguese  physiciani  reiidin|  w 
Vnrh,  which  was  mistaken  for  a  cyst  of  tbe  spleen.  No  pus  hnd  ever  tpp<»f*^ 
in  the  urine  j  indeed,  there  were  no  urinftry  Byniptoms  at  %T\y  liroe,  >Vl«iwQ 
punctured  the  gnp)>o«ed  cvbt  and  withdraw  4|  litres  of  pus.  The  ]>»iicnt  fiifilred 
66  diiya.  (Gust.  de*.  H6p.,  1855.) 
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caue^,  bearing  the  marks  of  previous  sacculation  and  Buppiira- 
tion,  Sonietimes  nothing  is  found  in  the  situation  of  the  kidney 
beyond  the  capsule  of  the  gland  tightly  emhracing  a  orinary 
calculus ;  in  others, an  enifity  eelhilar  sac ;  in  others, a  sacculated 
pouch  completely  filled  with  concrete  pus.  An  example  is  re- 
fjorted  hy  KnssnianP  in  which  pyonephrosis  was  encountered 
fl»o8t  mortem)  ai^parentl}^  in  an  early  stage  of  obsolescence. 
The  patient  died  of  constitutional  syphilis,  with  lardaceous  liver 
and  spleen,  and  Uright's  degeneration  of  the  left  kidney.  The 
right  kidney  was  converted  into  a  soft,  thiek-walled  tumor,  as 
large  as  a  child's  head,  situated  in  the  right  hypochondrium.  It 
was  filled  with  thick,  inodorous  pus  ;  the  renal  tissue  had  totally 
disapjieared.  The  sac  had  contracted  adhesions  to  all  the  sur- 
rounding parts.  The  ureter  was  adherent  to  the  wall  of  the 
sac,  80  that  the  escape  of  the  pus  was  prevented.  A  probe, 
however,  could  be  passed  along  into  the  dilated  pelvis.  The 
disease  was  evidently  of  old  date;  no  symptoms  (l>eyond  the 
physical  signs  of  tumor),  referable  to  it  were  observed  during 
life  J  and  the  cause  of  its  production  could  not  be  clearly  made 
out  after  death. 

The  gravity  of  pyelitis  has  a  close  connection  with  the  nature 
of  its  original  cause.  Cancerous  and  tuberculous  pyelitis  in- 
variably prove  fatal ;  the  prognosis  is  almost  equally  ho[>eles8 
when  the  disease  is  seccmdary  to  enlarged  prostate,  intractable 
disease  of  the  bladder,  or  urethra.  The  proBj>ect  is  mo(*e  favor- 
able, though  still  exceedingly  grave,  in  cfises  which  follow  preg- 
nancy, or  dej>end  upon  renal  gravel,  calculus,  or  hydatids. 

When  pyelitis  is  secondary  to  some  acute  disease  (zymotic 
ers,  &c  ),  it  is  of  very  slight  consequence,  and  speedily  passes 

ay  with  the  subsidence  of  the  primary  disorder. 

Rupture  of  the  sac  into  the  thoracic  or  peritoneal  cavities  is 
speedily  fatal.  Kupture  into  the  intestine  generally,  if  not 
always,  proves  ultimately  fatal ;  but  the  sac  may  open  through 
the  loin  with  a  favorable  issue ;  though  this  is  exceptional. 

Treaimeiit* — The  chief  general  indications  in  the  management 
of  cases  of  pyelitis  are:  to  remove  the  exciting  cause,  and,  sec- 
ondly, to  arrest  or  control  the  purulent  discharge. 

When  pyelitis  is   secondary  to   Bright's  disease,  diabetes, 

1  WUf£b.  Med.  Zett^hr.,  ISea,  p.  U. 
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actirvy,  purpura,  diphtheria,  typhus,  or  other  zymotic  ferer,  tbe 
gravity  of  the  priiimry  disoaee  so  overshadows  the  secondarr 
aftection  that  the  latter  rarely  demands  separate  attention.  It 
is  ouly  in  the  rare  hemorrhagic  examples  when  the  lo^  of  bio-. 
by  the  urine  beeomes  tlireateniug,  that  the  internal  admiuistr»> 
tion  of  astringents  and  styjities  becomes  necessary. 

The  particolar  treatment  applicable  to  the  ditFereiit  spet*ieg<if 
pyelitis  will  be  found  described  under  the  several  headings 
Concretions  in  the  Kidnev,  Parasites,  TruERCLE,  Cantf 

Tlie  following  observations  will  lind  their  ai>plication  it 
cases,  both  acute  and  chronic,  in  which  the  infiammation  of  tl 
pelvis  and  infundibnla  is  a  leading  feature  of  the  complaiat  aiut 
the  source  of  the  more  important  symptoms. 

If  the  attack  be  acute,  and  accompanied  with  pain  in  xht 
renal  region,  frequent  and  painful  micturition,  bloody  urine, 
and  fever,  the  loina  should  be  cupped  to  eight  or  tw^elve  oaiie««; 
the  cupping  should  be  followed  up  with  warm  baths  and  hot 
poultices  to  the  loina  Warm  diluents  should  be  freely  adnib- 
istered.  Opium  and  other  anodynes  arc  sometimes  dematid|^ 
ou  account  of  the  intensity  of  the  suttering  and  evidcnce^^ 
Sfiasm  of  the  ureter. 

In  chronic  caees,  when  the  secretion  of  pus  is  profn^ie,  tb 
efforts  of  the  practitioner  must  be  directed  to  lessen  the  db- 
charge,  and  to  bring  the  renal  tumor,  if  there  be  any,  to  a  stat^ 
of  contraction  or  of  olisolcscenee,  and  tliroughout  to  keep  up  tk 
general  health  to  the  highest  possible  standard* 

Among  the  remedies  which  are  available  to  check  the  dis- 
charge of  pus  are  the  mineral  acids,  alum,  vegetable  astriu- 
gents,  tincture  of  cantharides,  balsamic  and  terebinthine  ^nh- 
stances.  These  last  are  only  applicable  when  the  disease  L^ 
thoroughly  chronic,  and  a  stimulant  to  the  mucous  menibraoe 
is  rapiired. 

The  metallic  astringents  have  also  been  occasionally  employed 
witli  success,  w^hen  other  means  have  failed,  Mosler  relates  the 
following  instance  of  the  good  effects  of  acetate  of  lead,  in  a  ewe 
of  uncomplicated  pyelitis  arising  (presumably)  from  cold : 

David  G-,  iet.  19,  cutler,  came  under  treatment  in   August,  IS^t 
In  tlic  spring  of  the  year  he  had  been  working  in  a  very  cold  pUt^* 
and  his  illness  commenced  with  h  smarting  pain  in  pas^iiDi: 
This  was  followed  by  the  appearance  of  pus  in  the  urine.     W  i' 
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case  came  under  ohservation,  it  was  quite  iincomplicAted ;  tlie  only 
cam  plaint  was  smarting  in  making  water,  and  a  desire  to  void  it  about 
every  hour.  Comiiression  of  the  urethra  caused  no  pus  to  appear  at 
the  orifice;  tlie  pus  was  thoroughly  mixed  with  Ihe  nrine,  skiving  the 
latter  a  tnrbid  appearance.  After  standing,  a  layer  of  pus  subsided 
to  the  bottom  of  the  vessel,  altmit  half  an  inch  thick.  The  microscoy*© 
brought  to  view  pujg-corpuscles  and  various  forms  of  epithelial  cells, 
some  of  which  were  fatty.  The  albumen  was  oo  more  t!ian  corres- 
ponded to  the  amount  of  pus.  The  reaction  was  acid,  and  continued 
80  throughout.  At  first  vegetable  astringents  in  large  doses  {10 
grains  of  tannic  acid  thrice  daily)  were  employed  ;  then  balRamic 
remedies  in  the  form  of  Urittlth's  mixture,  A:c> ;  then  alkalies  (sod, 
bicarb,  5di  dail}  )<  The  qoanttty  of  pus  remained  stationary,  in  spite 
of  all  these  remedies;  but  the  smarting  in  paasiug  water  had  mostly 
ceased. 

In  the  beginning  of  Octolier,  the  patient  complained  for  the  first 
time  of  pain  in  the  right  lumbar  region.  At  that  time  there  were 
blood-corpusdes  iu  the  urine,  as  well  as  pus  and  epithelinni.  The 
pus  had  increased.  The  alkalies  were  now  coinlnned  with  the  use  of 
warm  baths;  the  blood  soon  disappeared,  and  the  pains  ceased,  but 
tlie  pus  continued  undiminished. 

On  the  1st  of  Janimry,  18112,  the  use  of  acetate  of  lead  was  com- 
menced in  doses  of  three  grains  three  times  a  day;  At  the  end  of 
eight  days  the  dose  was  increased  to  four  grains  three  times  a  day. 
The  etfect  of  the  treatment  on  the  amount  of  pus  was  marked  ;  on  the 
tenth  day  the  quantity  was  visibly  diminished,  and  shortly  al\erwards 
it  disappeared  altogether.  Some  months  later  the  patient  presented 
himself  again  ;  the  nrine  was  found  quite  free  from  pus,  and  the  gen- 
eral health  blooming.  These  large  doses  produced  colicky  symptoms 
toward  the  end  of  the  second  week ;  and  there  was  at  the  same  time 
a  decided,  though  not  great,  dimioutiou  in  the  daily  quantity  of  urine* 


The  tincture  of  the  sesquichloride  of  iron  has  eonietiraes 
proved  of  signal  service,  as  in  the  following  example: 

B.  H.,  a  woman,  mU  51,  was  admitted  under  my  care  into  the 
Royal  Infirmary,  in  December,  1862,  in  a  state  of  extreme  weakness 
and  emaciation^  On  examining  the  urine  it  was  found  acid,  loaded 
with  j>us  mixed  with  some  blood.  Micturition  was  frequent  with 
smarting  pain.  Careful  and  repeated  exploration  of  the  hladdcr  failed 
to  detect  a  stone.  Tlie  right  kidney  was  ijainful  on  pressure^  and 
the  anamnesis  disclosed  obscure  history  of  renal  calcidns.  There 
was  no  fulness  in  the  loin.  The  daily  quantity  of  pus  was  estimated 
at  three  ounces.  The  deposit  in  tlie  urine  contained  no  cellular  ele* 
tnents  except  pus  and  blood. 

She  was  first  put  on  a  mild  alkaline  treatment,  with  generous  diet, 
and  six  ounces  of  wine.  No  improvement  followed  ;  she  continued  to 
lose  ground,  and  was  unable  to  leave  her  bed;  the  tongue  became  dry 
at  times,  and  symptoms  of  severe  hectic  showed  themselves.  The 
alkalies  were  then  discontinued,  and  SO  drops  of  tincture  of  steel  in 
a  wineglass  of  water  administered  three  times  a  day ;  the  wine  was 
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increased  to  10  oz.  This  treatment  wag  continued  for  many  weeks, 
and  gmiinal  amend mc»t  set  in.  Blood  disap|>eared  wholly  from  lh« 
urine,  and  the  discharge  of  pas  was  reduced  to  less  than  ball*  an  ounce 
The  general  health  improved  i>ro|>ortionally,  and  in  March,  1863,  the 
patient  was  able  to  leave  the  hospital  in  a  i'air  wa}'  of  recovery.  She 
afterwards  presented  herself  among  ray  oni-patients  from  time  to  time 
for  Bonje  mouths,  and  steadily  gained  strength.  At  length  she  weot 
to  her  work  (weaving),  and  1  heard  nothing  more  of  her  until  April, 
18C4.  All  her  isyrnptonis  had  retnroed  in  great  severity  some  weeb 
before.  She  deelined  to  comjUy  with  luy  recommendation  to  eater 
the  Infirmary,  and  four  weeks  alter  I  heard  of  her  death. 

Among  the  general  means  designed  to  keep  up  the  vigor  of 
the  system,  the  mot^t  imjiortant  are  cod-liver  oil,  quinine,  noor- 
iahing  diet,  and,  above  all,  change  of  air.  Seaside  localities  are 
preferable,  and  even  sea-bathing  may  be  recommended,  if  tlte 
patient's  strength  perniit. 

When  renal  tumor  exists,  it  is  not,  as  a  rule,  advisable  to  t^ke 
any  steps  with  a  view  to  procure  evacuation  of  the  sac  through 
the  integuments,  unless  there  be  decided  indications  of  pointiosj. 
It  must  be  remembered  that  there  is  always  a  chance  (supposing 
the  disease  to  be  confined  to  one  side)  that,  with  rest  and  patience, 
the  pus  may  beconie  inspissated,  and  the  abscess  pass  into  a  im- 
manently  obsolescent  state ;  or  that  gradual  emptying  of  the  sac 
may  take  place  with  linal  atrophy  of  the  renal  tissue.  The  ad- 
vantages of  an  expectant  treatment  are  strikingly  illustrated  in 
the  following  case,  recorded  l>y  Henninger: 

The  patient  received  a  blow  on  the  left  Inui bo-renal  region  in  184^ 
Obscure,  i>ersistent,  renal  pains  followed  the  accident.  Three  years 
atler,  the  patient  had  nephritic  colic  on  the  kdt  side,  which  recurred 
in  jjeriodical  paroxysms,  resembling  ague.  In  1852,  the  attacks  re- 
curred about  every  three  da^s ;  they  were  followed  by  the  discharge 
of  a  highly  purulent  urine.  Mixed  with  the  pus  were  found  epithelial 
cells  and  crystalline  deposits.  A  tense  elastic  tumor  was  discovenHl 
in  the  lefl  hypocbondrium,  extending  as  far  as  the  vertebral  column* 
After  a  paroxysm,  and  discharge  of  pus  with  tlie  urine,  this  tumor 
was  only  donbtfnUy  |)erceptible,  but  in  exploring  along  the  course  of 
the  ureter,  a  body  as  large  as  a  nutmeg  was  discovered  in  the  ili»c 
fossa,  in  the  track  of  the  ureter*  The  nature  of  the  case  was  now 
clearly  n)ade  out  to  be  calculous  pyelitis  w  itb  tumor.  The  advice  of 
M.  8cbulzeJiberger  was  to  estahlisb  a  fislidous  opening  in  tlie  renil 
region  witli  a  view  to  provide  a  safe  outlet  for  the  pus,  and  thus  re- 
lieve the  neuralgic  paroxysms.  On  consulting  with  Prof.  SedilJot  it 
was  agreed  to  wait  the  progress  of  events,  in  the  hope  that  the  reujil 
tissue  would  lie  gradually  absorbed,  and  the  kidney  reduced  to  a  raeia* 
bran  on  s  pouch,  which,  on  the  cessation  of  the  secretion  of  urine^ 
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might  eventually  contract.  These  hopes  were  realized.  A  merely 
palliative  treatment  was  adopted,  and  six  months  afterwards  the  pa- 
tient saw  an  end  to  his  sufferings ;  he  has  continued  since  in  uninter- 
mpted  health.^ 

There  are  cases,  indeed,  in  which  the  distension  of  the  sac  be- 
comes so  great  that  the  peril  of  rupture  into  the  peritoneum  ex- 
ceeds the  risk  of  making  an  opening  through  the  integuments. 
In  such  a  contingency,  the  same  rules  apply  as  for  the  puncture 
of  serous  cysts  of  the  kidney  (see  Hydronephrosis — treatment); 
the  opening  should  be  made  in  the  lumbar  region,  where  the 
sac  bulges  most,  and  where  danger  of  wounding  the  peritoneum 
is  least. 

^  Henninger.     Thdse  de  Strasbourg,  1862. 
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Close  examination  of  sections  of  the  kidney  sometimes  reveals 
the  existence  of  numerous  yellowish  or  brownish  striae,  running 
from  the  papillie  toward  the  base  of  the  pyramids.  These  are 
due  to  the  precipitation  of  amorphous  urates,  within  the  straight 
canals.  This  is  generally  only  a  post-mortem  phenomenon :  the 
cooling  of  the  body  after  death  diminishes  the  solubility  of  the 
urates,  and  causes  them  to  be  precipitated  in  the  uriniferous 
tubes. 

In  infants  dying  within  forty-eight  hours  of  their  birth,  such 
striae  are  almost  invariably  found  (Virchow) ;  they  have  also 
been  found  in  still-born  infants,  which  have  never  respired 
(Iloogeweg  and  Martin). 

A  similar  precipitation  may,  however,  occur  during  life,  and 
constitute  the  first  link  in  a  chain  of  consequences  which  leads, 
eventually,  to  the  production  of  urinary  gravel  and  stone.  Uric 
acid  and  oxalate  of  lime  may  also  be  deposited  in  the  same 
manner,  and  famish  the  nuclei  of  future  calculi.  Such  concre- 
tions may  be  permanently  impacted  in  the  uriniferous  ducts, 
and  render  these  impervious,  and  themselves  cease  to  grow ;  or 
they  lodge  in  diverticula  or  pouches  connected  with  the  ducts, 
and  increase  in  size  amid  the  renal  tissue ;  or,  lastly,  and  most 
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frequently,  thej  are  rolled  down  along  the  ducts  by  the  stream 
of  urine,  and  deposited  in  the  infaiidibnia  and  pelvis  of  the 
kidney ;  and  even  niany  thousands  of  niiimte  calculi,  formed  in 
this  manner,  may  be  encountered  after  death,  in  these  situa- 
tions (see  case  of  J.  R.,  p.  404),  Agglomerations  of  larger  size 
may  begin  in  the  same  way,  or  the  precipitation  may  first  occur 
in  the  infundibula  and  pelvis. 

In  number,  size,  and  shape,  renal  concretions  present  the 
greatest  diversities.  A  kidney  may  contain  only  one  concre- 
tion, three  or  four,  or  several  hundreds.  In  size  they  vary  from 
a  pin's  bead,  or  a  hemp-seed,  to  a  horse-bean  ;  and  if  a  concre- 
tion become  permanently  lodged  in  the  pelvis  or  its  appendages, 
it  may  go  on  increasing  to  a  weight  of  several  drachms  or  ounces. 
8uch  a  cak'ulus  is  usually  moulded  to  the  divisions  of  the  pelvis, 
iknd  assumes  various  grotesque,  branched,  or  arboraceous  forms. 

1*he  ancdomkal  changes  produced  by  renal  concretions,  are, 
congestion  of  the  kidneys,  abscesses,  pyelitis,  pyonephrosis,  and 
hydronephrosis.  These  are  considered  under  their  respective 
headings. 

iSi/mptams, — ^The  existence  of  concretions  in  the  kidney  is 
usually  indicated  by  an  aehiug  pain  in  the  loins,  occasionally 
rising  into  violent  paroxysms  (nephritic  colic).  This  pain  is 
characterized  by  its  tendency  to  shoot  along  the  coarse  of  the 
ureters  down  to  the  testicles  and  the  inside  of  the  thighs;  it  is 
also  commonly  attended  with  a  sense  of  faintness,  naneea,  or 
even  vomiting.  The  urine,  in  these  cases,  is  voided  with  undue 
frequency,  often  with  pain  at  the  end  of  the  penis,  and  it  is  apt 
to  contain  blood,  pus,  and  epithelium  from  the  pelvis  of  the 
kidney. 

The  colicky  paroxysms  are  determined  by  dislodgment  of  the 
concretion  from  one  of  the  infundibula  into  the  cavity  of  the 
pelvis,  or  from  one  purt  of  the  pelvis  to  another:  but  the  most 
severe  attacks  are  caused  by  the  passage  of  it  into  the  ureter. 

The  descent  of  a  calculus  along  the  ureter  into  the  bladder  is 
productive  of  very  distinctive  symptoms.  The  patient  is  sud- 
denly seized  with  intense  pain  in  the  region  of  the  atfected 
kidney,  accompanied  with  a  sense  of  deadly  faint ness,  some- 
times with  cramp  and  sickness.  The  pain  radiates  in  various 
directions,  but  chietiy  along  the  ureter  to  the  bladder,  scrotum, 
end  of  the  penis,  and  the  inside  of  the  thigh.     The  testicle  is  re- 
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tracted ;  there  is  incessant  desire  to  make  water,  but  the  flow  of 
urine  is  eitlier  partially  or  wholly  suppressed^  In  the  fomiT 
case,  the  urine  is  high*colorecl,  often  mixed  with  blood,  and 
voided  in  drops  with  burning  piiin.  Violent  and  frequent 
vomiting  follows;  the  skin  is  covered  with  a  cold  sweat;  theni 
is  constant  restlessness  ;  the  patient  tosses  from  side  to  sidc^aod 
assumes  in  succession  a  score  of  different  positions  in  the  hope 
of  relief  If  the  symptoms  are  not  speedily  relieved,  a  febrile 
movement  is  produced,  which,  sometimes,  attains  a  high  degree, 
with  hot  skin,  quick  pulse,  and  incessant  thirst. 

After  these  symptoms  have  continued  a  certain  time— it  way 
]^  hours,  it  may  be  days— relief  comes,  often  quite  suddenly. 
The  patient  feels  something  drop  into  the  bladder,  and,  all  at 
once,  his  agony  is  past.  {Sometimes,  however,  the  concretion 
fails  to  clear  the  ureter,  and  liecornes  impacted  in  some  part  of 
its  course.  In  this  case,  the  subsidence  of  the  symptoms  is  more 
gradual,  and  less  complete.  In  other,  fortunately  still  rarer,  in* 
stances  the  opposite  ureter  has  already  been  rendered  impervi- 
ous by  the  impaction  of  a  calculus  on  some  previous  oecasioo, 
and  the  blocking  up  of  the  hitherto  open  channel  is  followed  by 
total  anuria,  which  leads  to  a  rapidly  fatal  issue  (see  Scppbessiox 
OF  Urines 

Renal  calculi  are  sometimes  wholly  latent.  They  may  even 
attain  a  large  size,  and  destroy  extensive  portions  of  the  gland, 
witliout  betraying  their  presence  by  a  single  symptom.  Or, 
again,  renal  symptoms  may  exist  for  a  longer  or  shorter  period, 
and  then  %vholly  and  finally  cease.  This  latter  event  may  oecar 
under  two  circumstances:  either  the  concretion  completely  0C» 
eludes  the  ureter,  and  determines  gradual  atrophy  of  the  kidney, 
or  it  becomes  encysted  iu  a  lateral  pouch  or  diverticulum,  and 
ceases  to  impede  the  flow  of  urine  and  to  irritate  the  mucous 
membrane. 

The  difi^nosts  of  a  calculus,  or  calculi,  in  the  kidney  or  pel  via 
(except  in  latent  cases)  is  not  generally  attended  with  maeli 
diilicnlty.  The  locality,  difitribution  and  paroxysmal  recurrence 
of  the  pains,  with  the  pyelitie  characters  of  the  urine, are  usually 
auflieient  to  indicate  the  cause  of  suffering*  J^'euralgia  of  tbe 
lower  iutercostal  and  abdominal  nerves  sometimes  presents  great 
severity,  and  a  paroxysmal  character.  It  is  distinguished  from 
renal  colic  by  the  absence  of  blood,  pus,  and  transitional  epithe^ 
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Hum  in  the  urine.  More  difficult  to  distinguish  are  those  cases 
in  which  nephritic  colic  is  produced  hy  the  impaction  of  hlood- 
clots  or  hydatidt?  in  the  ureter;  indeed,  absolute  certainty  can- 
Dot  often  be  obtained  in  these  caseB  until  the  appearance  of 
gmvel,  hydatids  or  clots  in  the  urine  seta  the  question  at  rest. 
The  antecedents  of  the  patient  eometimes  throw  an  important 
light  on  the  diagnosiB,  and  a  knowledge  of  the  nature  of  a  fore- 
going attack  will  furnish  a  key  to  an  exietiug  one. 

In  the  absence  of  et>licky  paroxysms — where  the  symptoms 
consist  only  of  obscure  lumbar  pains  and  alight  disturbances  of 
micturition,  careful  and  repeated  examination  of  the  urinary 
dei*o&it  becomes  the  principal  means  of  arriving  at  a  precise 
diagnosis.  If  the  sj^mptonis  be  due  to  calculus,  the  dej^osit 
ivill,in  all  probability,  contain  scatterml  hlood-tiisks  and  spindle- 
sba[»ed,  tailed  and  irregular  epithelial  cells  from  the  upfver 
urinary  passages.  Tliej^e  may  be  accompanied  with  pus-corpus- 
eles,  and  minute  agglomerations  of  uric  acid,  dumb-bells  of 
oxalate  of  lime,  or  some  other  form  of  calculous  dep<^sit.  These 
unnatural  conditions  of  the  urine  are  intensitied  by  violent  ex- 
ercise, and  diminished  or  altogether  suppressed  when  the  patient 
maintains  a  state  of  rest. 

The  treatment  of  renal  concretions  must  be  modified  according 
to  the  existing  symptoms  and  the  anatomical  changes  which 
may  be  inferred  to  have  taken  place  in  the  kidneys. 

During  the  paroxysms  of  renal  colic,  the  remedies  indicated  are 
warm  baths,  emollient  eneinata,  cupping  the  loins, and, in  highly 
sthenic  cases,  venesection.  The  dolorous  spasm  of  the  ureter 
must  be  combated  by  free  administration  of  opium.  This  drug 
is  freely  tolerated  in  cases  of  this  class,  and  full  doses  should  be 
repeated  until  the  system  is  plainly  brooght  under  its  influence. 
When  the  irritability  of  the  stomach  is  such  as  to  prevent  the 
absorption  of  the  drug,  it  should  be  introduced  i^er  rectum  or 
hy  eabcutaneous  injection.  Belladonna  may  be  substituted 
where  opium  disagrees.  The  secretion  of  the  urine  shouhl  be 
encouraged  by  warm  demulcent  drinks;  hot  poultices  should  be 
applied  to  the  loins  or  abdomen,  as  the  local  symptoms  indicate. 

Change  in  the  position  of  the  patient  sometimes  suffices  to 
dislo^lge  a  calculus  which  lies  upon,  but  has  not  become  fully 
engaged  in,  the  orifice  of  the  ureter.     Manipulation  of  the  ah- 
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domen  in  the  course  of  the  ureters  may  also  facilitate  the  descent 
of  the  concretion.  Sir  James  Simpson  witnessed  relief  follow 
complete  inversion  of  the  body.^ 

In  the  intervals  of  the  nephritic  attacks,  or  when  none  exist, 
the  treatment  must  be  conducted  either  with  a  view  to  dissolve 
the  concretion  (see  Solvent  Treatment  of  Ueinary  Calculi) 
or  according  to  the  rules  laid  down  for  the  management  of 
chronic  pj^elitis.  When  abscesses  form,  or  pyo-  or  hydronephrosis 
is  established,  the  modes  of  treatment  described  under  these 
headings  must  be  followed  out. 

Incising  the  kidney  through  the  loins,  and  extracting  the  of- 
fending calculi  through  the  wound  (nephrotomy)  is  a  method  of 
treatment  as  old  as  the  time  of  Hippocrates.  It  is,  however, 
not  recommended  by  modern  surgeons,  except  when  suppuration 
has  taken  place,  and  the  abscess  is  manifestly  pointing  in  the 
loins.  When  such  an  abscess  is  opened,  exploration  should  be 
made  with  a  probe,  and  if  concretions  are  detected  thereby,  cau- 
tious endeavors  may  be  made  to  remove  them  by  suitable  instru- 
ments (Hevin  and  Velpeau — Oldfield,  Thfese  de  Paris,  1863 ;  see 
also  Gaz.  Ilebd.,  1867,  p.  767), 

I  Edin.  Med.  Journ.,  1858-9,  p.  76. 
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When  any  impediment  exists  to  the  flow  of  urine  from  the 
kidneys  the  secretion  accumulates  behind  the  obstruction  and 
distends  the  parts  above.  The  first  effects  of  the  pressure  of 
the  accumulated  urine  are  felt  in  the  hither  portions  of  the  ureter 
and  the  pelvis  of  the  kidney ;  these  parts  become  dilated.  Then 
the  renal  substance  is  compressed,  and  becomes  partially  or 
v^rholly  atrophied  and  absorbed ;  so  that  the  organ  is  at  length 
hollowed  out  into  a  pouch  or  bag,  consisting  of  the  fibrous  cap- 
sule of  the  kidney.  When  these  changes  are  associated  with 
suppuration  of  the  lining  membrane  the  condition  termed  pyo- 
nephrosis (already  described)  is  produced.  But  in  a  consider- 
able number  of  instances  the  obstruction  is  unaccompanied  with 
purulent  formation ;  the  distension  proceeds  painlessly  and  gradu- 
ally. This  is  the  case  when  the  impediment  arises  from  some 
congenital  malformation ;  also  when  it  is  incomplete,  or  is  estab- 
lished by  degrees.    To  this  condition  the  name  of  "dropsy  of 
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the  kidney  "and  "hydrorenal  distension  "  have  been  applied; 
but  both  designations  have  given  place  to  the  term  hydrone- 
phrosis, introduced  by  Rayer,  and  now  generally  adopted. 

Morbid  Anatomy.— Some  years  ago  I  exhibited  to  the  Man- 
chester Medical  Society  a  typical  example  of  what  may  be  called 
a  fully  developed  hydronephrosis.  It  consisted  of  a  large  mem- 
branous bag,  13  inches  long  by  8  inches  broad.  It  represented 
the  right  kidney  of  a  woman,  who,  during  life,  was  supposed  to 
be  the  subject  of  ovarian  dropsy.  She  had  been  twice  tapped 
under  that  impression,  and  died  of  peritonitis  after  the  second 
operation.  It  proved,  after  death,  to  be  the  right  kidney  and 
pelvis  monstrously  dilated.  When  filled  with  fluid  the  cyst  had 
a  lobed  or  sacculated  exterior,  like  an  enormous  colon.  The 
ureter  was  incorporated  with  the  posterior  wall  of  the  cyst,  and 
opened  obliquely  into  the  dilated  pelvis,  with  a  valvular  arrange- 
ment resembling  that  at  the  entrance  of  the  ureter  into  the 
bladder.  The  channel  was  pervious  to  a  probe  ;  but  the  valve- 
like deformity  of  its  orifice  (evidently  congenital)  prevented  the 
free  escape  of  urine. 

On  cutting  open  the  cavity  a  complete  fibrous  skeleton  of  the 
kidney  was  disclosed  (see  diagram,  Fig.  59).     The  pelvis  was 


Fig.  59. 


Diagram  of  a  fully-developed  hydronephrosis. 


dilated  to  the  size  of  a  large  cocoa-nut,  and  formed  a  sort  of 
atriuMj  in  the  interior  of  which  seven  smooth  rounded  openings 
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were  situated,  large  enough  to  admit  the  little  finger.  Each  of 
these  openings  led  into  a  rudely  pyniniida!  chamber,  the  Vjulg- 
ing  htiee  of  which  correi^ponded  to  one  of  the  external  lolmla- 
tions.  These  chaiybers  were  separated  from  eaeh  other  by 
strong  membranous  septa;  but  they  coninmnicated  indirectly 
with  each  other  through  the  openings  into  the  enbirged  f^elvis. 
Not  a  particle  of  kidney  substance  existed  in  any  part ;  but 
three  flattened  libro-cartiluginous  nodules  were  found  imbedded 
in  the  outer  wall  of  the  sac.  The  fibmos  membrane  %vhicb  coni- 
f»Of«ed  the  pouch  and  8cpta  wa:s  exceedingl}'  tough  and  Btrotig, 
much  resembling  the  dura  mater.  The  outer  membrane  evi- 
dently consisted  of  the  tliiekened  and  hyi»ertrophicd  tunica 
propria,  and  was  continuous  with  the  tibrrjus  structure  of  tlie 
dilated  pelvis.  The  seiita  corresj:K)nded  to  some  of  the  embryonal 
divisions  of  the  kidney  ;  aiid  the  circular  openings  represented 
the  chief  divisions  of  the  pelvis. 

From  this  type  there  are  many  variations.  The  sac  may  not 
be  nearly  80  large;  it  may  not  exceed  the  dimensions  of  the 
healthy  organ :  it  may  be  even  smaller.  The  cli ambers  vary 
much  in  depth,  and  in  nnmber;  there  may  be  otdy  two  or  three; 
or  the  whole  sac  may  consist  of  only  a  single  cavity.  The  cyst 
may  he  composed  of  varying  proportions  of  expandt^l  [jclvisand 
dilated  kidney:  sometimes  tlie  expansion  is  almost  confined  to 
the  former,  which  is  transformed  into  a  globular  swelling  oc- 
cupying the  hiliis  of  the  kidney.  The  absorption  of  the  seci'et- 
ing  tir>sue  is  not  usually  complete.  The  stagnating  urine  exerts 
its  pressure  in  the  tirst  instance  ujion  the  papilhc,  which  become 
flattened,  and,  as  it  were,  etiaced ;  then  the  bodies  of  the  pyra- 
mids are  compres.sed  and  gradually  atrophied ;  histly  the  cortex 
is  encroached  on,  more  and  more^  until  it  is  reduced  to  mere 
islets  of  reddish  tissue  on  the  membranous  parietes;  and  at 
length,  if  life  be  sufficiently  prolonged,  these  disappear,  and  not 
a  vestige  of  the  glandular  tissue  reniains. 

When  only  one  kidney  is  involved,  a  compensating  hyjXfr- 
trophy  of  tlie  opposite  organ  takes  jdace,  and  tlie  urinary  func- 
tion goes  forw^ard  unhindered  so  long  as  the  latter  continues 
sound,  and  its  channels  of  excretion  free.  There  is  nothing 
astonishing  in  this;  but  it  is  very  unexpected  to  find  that  de- 
struction of  the  secreting  tissue  nniy  proceed  to  an  extreme 
degree  in  l/oth  kidneys  without  evoking  marked  symptoms  of 
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deranged  urine-seeretioii.     A  jK^rson  may  apparently  exist  fori 
time  with  the  two  kidneys  wholly  reduced  to  membranous  ea^ 
devoid  of  any  tubular  Btructure.     In  Dr,  StniUge's  case,  nh^  ^^^ 
cited  (p.  212  /in  whicli  profiiiise  diuresis  had  eatisted  from  in 
not  a  particle  of  renal  pubstanee  could  be  detected  in  the  ivnil 
sacs  after  death,  though  life  had  been  protracted  to  the  :  _ 
eighteen  years.     Another  e4|«ally  renuirkable  case  is  relit i 
FaberJ     The  subject  of  it  was  a  little  boy,  who  had  been  v* 
trii'oee  from  birth,  and  in  weak  health.     The  urine  genem 
presented  nothing  abnormal;  hot  on  two  or  three  occasions  lU 
boy  suffered  from  severe  paroxysms  of  strangury,  with  symp^ 
toms  reaeniblingtliose  of  stone  in  the  bladder.    Notwithstanding 
these  drawbackn,  the  boy  was  in  better  health  in  the  bust  )"eair 
of  his  life  than  he  had  been  for  the  previous  four  years,  and  wai 
able  to  go  about.     When  he  had  reached  the  age  of  5}  years li« 
fell  from  a  chair  and  died  suddenly  in  consefjuence     Theaotopay 
revealed  the  following  state  of  the  urinary  orgaiist.     Both  kid* 
nej8  were  converted  into  Uirge  pouches  or  sacs,  containing  no 
trace  of  kidney  substance.      The  renal   pelve^s   were  likewiJ^e 
greatly  distended,  and  tbe  ureters  so  completely  resembled  tie 
small  intestine  that  tbe  dissector  held  them  several  times  in  hii 
hand   in   the   belief  that  they  were  a   coil  of  iutestine.     The 
bladder  contained  a  little  turliid  urine;  its  walls  were  greatly 
thickened.     There  was  no  disease  of  the  prostate,  neck  of  the 
bladder,  or  urethra.     The  entrances  from  the  bladder  into  the 
dilated  ureters  were  suHicieiitly  0{:>en, 

In  these  and  similar  cases  the  atrophy  of  the  secreting  tissue 
had  doubtless  been  going  on  sk»wly  and  prngreasively  from  the 
time  of  birth.  It  c^annot  be  assumed  that  com]iilete  saceulatioD 
of  the  kidneys  and  total  absence  of  renal  ti^^sue  exist etl  fn>iQ 
birth  ;  for,  as  was  pointed  out  by  Rayer,  infants  w*ith  congenital 
doniile  bydrouephrosis  are  not  viable.  Life  is  probatdy  eked  ottt 
in  such  eases  by  tbe  vicarious  activity  of  the  skin  and  Ijowcli, 
which  undertake  some  portion  of  the  depurative  functions  pr»p- 
erly  belonging  to  the  kidneys.  Death  connnouly  takes  pUcet 
in  cases  of  this  class,  quite  suddenly — sometimes  with  violent 
unemic  phenomena. 

Of  52  cases  collected  by  me,  the  hydronephrosis  was  confined 
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to  one  kidiiej  iu  32  inetancee,  and  aftected  both  (double  hydro- 
nephrosis) in  20  cases.  When  the  hydronephrosis  was  single, 
the  right  side  was  more  freqnently  att'eeted  than  the  left  (19 
right,  and  Yd  left). 

Hydronephrosis  sometimes  attains  enornunis  dimensions ;  and 
fills  the  abdomen  with  a  soft,  tluetiuiting  intumescence,  reaching 
from  the  borders  of  the  ribs  to  the  [lubes  Rayer  cites  an  in- 
stance in  which  sixty  pounds  of  fluid  were  wiflidraM-n  from  the 
sac.  But  tlie  most  extraordinary  example  which  I  have  dis- 
covered is  the  foNowing,  related  by  Mr.  Samuel  Glass  in  the 
Philosophical  Transaetions  for  1747: 

Mary  Nix  had  been  remarkable  all  her  life  for  the  preternatural  size 
of  ber  belly.  Her  mother  stated  that  her  dnugbter  was  bora  dropsi- 
cal;  but  otherwise  she  proved  healthy ;  and,  notwithstandiag  the 
steady  increase  in  the  size  of  the  abdomen,  she  lived  to  be  near  23 
years  of  age. 

She  is  d*ificrihed  as  a  tall  and  well-proportioned  woman,  except  for 
the  enormous  size  of  her  belly ;  and,  for  one  of  so  unwieldy  a  btilk^ 
to  have  been  brisk  and  active.  The  menses,  which  appeared  at  the 
lisual  time  of  life,  contiuued  regular  until  within  eight  months  of  ber 
death.  The  only  complaint  was  of  a  pain  occasionally  felt  in  makhig 
water- 
On  the  suppression  of  the  cataraenia,  there  succeeded  a  certain 
amount  of  dyspuo?a,  loss  of  appetite,  aud  emaciation,  with  swelling 
of  one  of  the  legs,  and  ulcerations.  These  symptoms  gradually  in- 
creased until  her  death. 

On  takinjjr  the  dituensions  of  her  bod}*  before  dissection,  the  cireiim- 
ferenee  of  the  abdomen  was  found  to  be  just  six  feet  four  inches,  and 
from  the  xiphoid  cartilage  to  tlie  os  pubis  it  measured  four  feet  and 
half  an  inch !  The  cutaneous  vessels  distributed  on  the  abdomen 
were  remarkably  large. 

The  thorax  being  laid  open,  the  diaphragm  was  oliserved  to  be 
forcibly  protruded  into  that  cavity*  The  base  of  the  lieart  lay  under 
the  right  clavicle,  and  its  apex  on  the  most  convex  part  of  the  diar 
phragm ;  which  convexity  advanced  as  high  as  the  third  rib.  The 
lungs  were  surprisingly  small,  scarcely  exceediug  in  magnitude  those 
of  a  new-born  chikh  When  the  abdomen  was  opened  a  vast  eyst 
was  displayed,  from  which  W  gallons  of  a  light,  colfee- colored,  limpid 
fluid  was  withdrawn.  The  fluid  was  not  in  the  least  fetid.  In  figure, 
color,  thickness,  aud  magnitude,  this  enormous  bag  very  mtieh  resem- 
bled the  uterus  c^f  a  cow  at  the  end  of  gestation.  The  whole  inside 
was  scabrous,  and  looked  as  if  imrboiled,  and  here  and  there  was  ob- 
served a  small  quantity  of  a  cotlee-colorcd  sediment.  On  the  left  in- 
terior part  was  discovered  the  orifice  of  a  duct  (ureter)  which  opened 
obliquely  into  the  cavity  of  the  kuc,  and  wotild  easily  admit  a  large 
goosequill.  From  this  opening  the  tnbe  advanced  about  twelve  inches 
lietween  the  membranes  of  the  bag  oblif|uely  upwards,  and  towjirds 
the  right,  from  whence  it  was  detiected  downwards,  and  passed  be- 
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tween  the  fold  of  the  broad  ligament  into  the  bladder.  The  abdomi- 
nal viscera  were  ihnist  aside  in  various  clireclions.  The  left  ki^mj 
and  ureter  were  healthy. 


The  fluid  contents  of  hjdronephrotic  cysts  are  generaltf 
altered  urine.  Urea,  uric  acid,  as  well  as  the  alkaliue  and 
eartliy  iiriiuiry  salts,  have  been  found  tliereiiu  Prout  detected 
urea  and  uric  acid  in  the  contente  of  a  double  hydronephrorii 
from  a  still  Lorn  infant.  Generally  speaking,  the  fluid  k  much 
more  watery  than  ot*dinary  urine;  and  sometimes  the  orgnnic 
urinous  matters  oidy  exist  in  traces.  The  fluid  may  be  vari- 
ously colored  ;  it  may  contain  a  lirtle  bloody  pus,  and  epitheliauK 
and  it  is  nearly  always  more  or  less  albuminous. 

In  two  cases  the  contents  of  the  cyst  consi^^ited  of  a  sufetance 
resembling  colloid.  The  first  of  these  is  descril>ed  by  l>ickiu- 
son : 

The  patient  was  an  old  woman  of  seventy.     For  twelve  years  sbe 

had  perceived  a  tumor  In  the  led  hypochondriiim,  which  at  length 
filled  thti  lielly.  Constiimtiim  alteniatcd  with  diarrhiea.  Tde  patbDt 
stated  that  she  occasionally  passed  **  nasty  stutl***  by  the  urethra,  *im1 
tlhat  the  tumor  diminished  in  size  for  a  time  after  tliat  occurrence. 
8!ie  at  length  died  of  pneumonia.  The  left  kidney  was  fotmd  cow- 
verted  into  a  large  sac  about  a  f<r*ot  long,  divided  by  septa  iuto  coiH' 
partmeutH.  These  compartments  were  tilled  with  a  gelatiuoiisi  sub- 
stance, which,  nndcr  the  microsco[>e,  ju-esented  tbe  usual  a|}pearancrt 
of  cnlhud  matter.  It  lay,  however,  (piite  loose  in  the  cyst,  altogclher 
unattached  to  the  ]mrietes.  There  was  no  obstruction  whatever 
found  in  the  ureter,  nor  in  any  part  of  the  nriuary  channels,  Dick- 
insfui  supposed  that  an  obstrnction — prol^ahl^^  from  a  calcuhis— 
existed  at  some  [jrevious  periorh  which  led  to  sacculation  of  the  kid- 
ney;  and  that  the  colloid  matter  was  deposited  subsequeuUy.  (Paik 
6'oc,  I'rans.^  vol.  xiii,  p.  137.) 

The  second  case  is  reported  by  Prof,  Dunireicher  of  Vienna, 
and  is  remarkable  in  many  ways: 

A  girl  of  l::J  had  observed  a  swelling  iu  the  abdomen  from  her  tentii 
year.  This  grew  to  an  enormous  iiize  ;  the  circumference  of  the  ath 
doinen,  which  was  miitbrmly  fbsteuded,  measured  44  inches.  Tlie 
percussion-sound  was  dull,  except  over  a  space  of  four  square  iDch«i 
o[i  the  left  side  below  the  naveh  Fluctuation  was  perceived  over  the 
swelling.  Prof,  Skoda,  under  whose  care  the  girl  flrat  came,  diag- 
nosticated an  ovarian  cyst ;  hut  he  pointed  out  the  possibility  of  t 
hydrone[jlirosia.  The  case  then  passed  to  the  care  of  Prof.  Dum* 
reicher,  who,  on  account  of  the  dyspmeal  distress,  punctured  through 
the  abdominal  wall,  and  withdrew  IS  quarts  of  a  coUoidal  brown^ 
colored  fluid.     The  circumference  of  the  belly  now  fell  to  30  iucliei 
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and  the  relief  to  tlie  patient  waa  great.     Six  weeks  later,  Ifi  quarts 
more  .were  witlifirawn  ;  and  an  injection  composed  of  one  ounce  of 
tincture  of  iodine,  in  4  oz.  of  water,  with  a  draclini  of  iodirle  of  po- 
tassium, was  introduceil  into  the  cyst.     This  [iroeeeding  proved  f»f 
no  effect.     In  al*otit  a  niontli  14  quarts  more  vvere  evaeiraled,  and  tbe 
injection    repeated.     Severe    lodiism    foliowetl,  and   eontiniied   for   a 
couple  of  days.     Tlie  patient  tljea    ra[)i(lly  improved,  and   left  tiie 
hospitaL     In  aljont  tliiee  mfHitli.s  she  returned,  lar^^er  than  ever.    The 
t>elly  now  measured  4l'4  inches,  and  the  breatliing  was  much  embar- 
rassed;  tbe  heart's  apex  beat  in  the  third  interspace.     In  the  course 
of  the  succeeding  five  months  the  patient  was  tappc<l  four  times,  and 
an  aggregate  quautity  of  3T  quarts  of  duid  vvere  withdrawn — niakiusj; 
a  total,  from  the  beginning,  of  85  quarts!     The  fluid  changed  charac- 
ter as  tlie  tappings  were  repeated :  it  becatne  more  and  more  mixed 
%ith  Iflood,  and  at  length  with  pus.     On  one  occasion  a  draclini  of 
the  cryHtallized   seiiqnicldoride  of  iron,  ilissolvc^d   in  six  onnct*s  <}f 
^^ater,  was   injected.     This  was   followed   by  wtnere  synqHorns,     At 
the  last,  a  fistnlona  passage  into  the  cyst  was  kept  open  by  an  ela^stie 
catheter,  through  which  tlie    cyst  was    evacuated  twice   tlaily,  and 
^^ashed  out  with  warm  water.     Notwithstanding  tbt*se  jireeautions,  the 
conti*uts  of  the  cyst  grew  daily  mc^re  foid,  and  the  j>atient-s  strength 
steadily  diminished.     She  died  after  having  been  under  oliservatiou 
aibout  a  year.     On  opening  the  bellj  the  cyst  was  found  to  be  the 
right  kidney  enormously  dilated.     The  sae  was  intimately  adbereut 
Id  the  liver;  and  the  right  lobe  of  the  latter  was  so  compressed  that 
it  was  reduced  to  half  the  size  of  the  left  lobe.     The  cieeiim  and  the 
cud  of  the  ileum  were  fixed  by  adiiesions  to  the  front  of  the  cyst;  the 
Test  of  the  bowels  were  thrust  into  the  left  hypochondriiim.     When 
opened,  the  sac  was  found  in  some  places  thin,  in  others  several  lines 
thick:  it  was  divided  into  compartments,  of  which  the  parieles  were 
traversed  by  broad  memliranous  I*ands  in  various  d i recti uns,  which 
divided  the  cavities  into  a  numl)er  of  small  locnli.     In  these  latter  a 
number  of  cysts  with  yellowish  contents  were  situated.     The  anatomi- 
cal cause  of  the  distension   was   not  very  clearly  made  out;   hut  it 
appeared  to  consist  in   a  congenital  obli^iuity  of  the  urigin   of  the 
ureter,  whereby  a  valvidar  condition  was  induced,  which  impeded  the 
flow  of  urine,     Tbe  ureter,  after  its  origin  in  the  cyst,  ran  in  a  half 
circle,  downwards  and   backwards,  intinuUely  adherent  to  the  cyst 
wall  and  compressed  l»y  them.     A  small  supernumerary  renal  artery 
arose  from  the  aorta  a  few  lines  below  the  [u'incipal  branch*     The 
left  kidney  was  enlarged,  but  healtliy.     (IVie^ter  Med,  IlolU-,  IM64, 
p.  139.) 

Etiolofiy. — ^Tbe  anutomieal  eoiHlitioiis  which  lay  the  founda- 
tions of  hydrotiephrotic  distension  of  the  kidney  are  exceedingly^ 
\'aried.  ( )ut  of  52  cases  which  were  eoHated  for  the  por[>ose  of 
the  present  article,  tliere  existed  congeiiititl  nialforniation  in  20 
caeee — ^atFecting  the  kidneyB^the  ureter,  or  the  renal  artery.  In 
two  of  these,  a  soperuunierary  reiml  artery  crossed  and  eoni- 
pressed  tbe  ureter  near  its  origin;  in  four,  tlie  ureter  was  eon- 
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genitally  imperforate  ;   in  three,  the  ureter  entered  obliqai'ly 
into  tbe  fK^vis  of  tlie  kiduey,  creating  a  valve-like  imi>ediiTjeiit, 
which  necessarilyiiu'reased  as  tbe  pelvis  expanded.     In  a  c-a&e 
of  double  hydronepbrosia,  observed  by  myself*,  the  detail  of 
wbicli  follow^  tbe  left  nreter  was  greatly  narrowed  at  its  origin, 
and  passed  oblicjuoly  into  tbe  dilated  j»elvifi;  w^hile  the  right 
ureter,  wbicb  was  perfectly  normal  in  calibre,  was  eompreseed 
at  its  point  of  exit  fi*om  tbe  pelvis  by  an  irregular  branch  of  the 
renal  artery.     In  a  case  recorded  by  Dr.  Simpson,  the  ureters 
were  dilated  to  tbe  thickness  of  tbe  small   intestine  in  their 
entire  eourse,  except  at  intervals  where  they  were  folded  on 
themselves,  while  their  vesical  orifices  were  so  confracted  from 
thickening  of  tbe  vesica!  w^alls,  that  they  barely  admitted  tbe 
stilette  of  a  blow-pipe.     In  a  case  recorded  by  Dr.  Ilare  a  very 
curious  deformity  w^as  found  in  both  ureters,  which  he  thua  de- 
scribes: ''On  taking  the  mass  tbe  dilated  kidney)  iu  the  hands, 
and  pressing  very  firmly,  no  Huid  escaped  by  the  ureter;  ex- 
ami  niug  into  the  cause  of  this,  it  w^as  found  that  the  ureter,  at 
a  little  distauee  from  its  origin,  was  coiled  on  itself— like  a  taru 
and  a  half  of  a  cork  screw  brought  closely  together^  and  timt 
this  coil  was  adherent  to  the  lower  part  of  the  dilated  jielvii; 
above  tiiis  part,  the  ureter  w^is  sliglitly  dilated  ;  below  it,  not  at 
alb     llie  coils  just  mentioned  acted  as  a  valve-like  obstruction 
to  the  course  of  the  urine,  for  on  gently  dissecting  away,  with 
the  point  of  a  scalpel,  the  tissue  wbieb  held  the  coils  together 
and  united  them  to  tbe  tumor,  the  retained  fluid  rushed  readily 
out  by  the  end  of  tile  ureter  in  a  full  stream."' 

In  V6  out  of  tbe  20  congenital  cases,  the  hydronephrosis  was 
double— that  is,  it  affected  both  kidneys.  Two  of  these  jieriehed 
etiIlbori),one  lived  six  hours, one  thirty,  and  one  thirty -^ix  hours, 
while  one  died  twenty  days,  and  another  hetw^een  three  and  fonr 
months  after  birth  ;  l>ut  Dr,  Hare's  patient  (jnst  mentioneil)  sur 
vived  to  tbe  age  of  thirty-eight  years;  and  the  retnaining  four 
lived  for  jjeriods  varying  from  five  and  a  half  to  twenty  yeArsv 
We  nmst  assume,  iu  tbe^^e  latter  eases,  that  the  im[»ediment  to 
the  urinary  flow  was  at  fii^t  incomplete  (though  the  nialforrua* 
tion  w^ae  congenital),  antl  that  its  effects  w^ere  not  fully  developed 
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until  a  eubseqneiit  period,  and  then  probably  with  extreme 
glowneas. 

In  an  iiiatanee  cited  by  Kayer,  the  obstruction  (congenital) 
was  constituted  by  an  imperforate  urethra ;'  tlie  bladder,  ureters, 
and  kidnevB  were  dintended  into  capaeious  saea  fl.  c,  iii,  504). 

Congenital  hydronephrosis  is  oflen  associated  with  nialForma- 
tione  of  other  organs — iniperiVirate  anus,  hare-lip,  elub-foot,  &c. 

Of  the  32  cases  in  wbieh  the  obstruction  arose  later  in  life, 
it  wiis  due,  in  eleven  instance?^,  to  the  inipaetion  of  a  caleulns  in 
the  ureter;  and  a  ^iniihir  impediment,  although  not  actually 
found,  was  inferred  to  have  existed  at  some  previous  period  in 
three  others.  In  five  cases,  a  narrowing  or  obliteration  of  the 
ureter  existed  near  its  origin  or  its  teruiination,  produced  pre- 
sumably by  some  past  inHanimatory  or  ulcerative  process,  fol- 
lowed by  subsequent  constriction.  In  three  cases  reported  l>y 
Dr.  Simpson  tlie  ureter,  which  was  of  normal  or  greater  than 
normal  calibre,  was  compressed  immediately  above  the  f*elvic 
brim  by  a  thickened  tendinous  hand  of  the  peritoneum,  ap}tar- 
ently  the  result  of  old  inflammatory  aftioii.  In  six  instances, 
the  ureters  were  compressed  near  their  entrance  into  the  bladder 
by  a  fjclvic  tumor — gravid  uterus,  ovarian  cyst,  or  a  cancerous 
growth  ;  cases  of  this  class  are  no  doubt  much  more  frequent 
than  these  numbers  indicate;  but  they  are  generally  slight  in 
degree,  and  seldom  go  on  to  the  production  of  a  palpable  tumor 
in  the  Haidv.- 

In  a  niind>er  of  the  cases  collated,  a  mechanical  cause  for  the 
distension  could  not  be  assigned,  or  such  a  cause  was  only  ob- 
scurely iiidicatetL  In  some  of  these,  no  doubt,  a  more  careful 
inquiry  Avould  have  solved  the  dithculty ;  but  still  there  are  cases 
which  must  at  present  he  regarded  as  mechanically  inexplicable. 


^  In  m  c^e  which  occurred  in  the  pmctiee  of  Dr.  KiU.-hiu,  thtfct  gf  •  timle  tbild, 
who  died  thtrty-Eix  hoitrs  :trter  birth,  an  iTiiporfurHto  urethrfi  wn^  the  obritruct- 
ing  rause;  the  pelvis  of  eikcU  kidney  was  dihitfd  so  as  to  admit  the  lips  of  two 
flngcre.  The  kidrioy*  Ihmji staves  retained  the  lobulutcid  character  of  the  fetHl 
organ  8. 

^  Stadfeldt  found  dilatiition  of  the  ureter  common  in  women  dying  in  eh i Id- 
birth,  even  when  ttit^re  was  no  iatRraJ  dii^placeini'nt  of  I  ho  womb.  In  Bixte**n 
poat-ninrtcm  exnonnatioris  he  found  sucli  a  dilatatton  nuns  tiinos  ;  it  ulinoiit  al- 
wayfi  begins  where  the  ureter  crogses  the  commnn  iliac.  Hydron«phrO(iiii  ffotii 
this  cause  {puerp^riil)  i«  much  more  frequent  nn  the  right  than  the  h^ftside.  Out 
of  twelv<^  L'»-Hes,,  Stadfcklt  found  it  ynly  once  on  the  U-ft.  (iLoniil^iiL'hr.  f.  (ie- 
burt^k.f  lt>'2,  p.  1871.  J 


488 


HYDRONEPHROSIS. 


The  two  following  canes  illustrate  in  a  striking  manner  how 
a  con yjeni till  malformation,  winch,  at  first,  only  ofter^  a  slight 
obstruct  ion  to  the  coiu*ee  of  the  urine,  comes,  step  by  sitep.  to 
constitute  a  greater  obstruction,  and  at  length  produces  faUl 
results: 

T.  S.,  fiet  20,  came  under  my  care  February  28,  18B7.  He  bad  hetn 
subject,  from  the  ajre  of  two  year?^,  to  attack:*  of  obstruction  of  the 
IjowcIs,  continuing  for  funr  or  tiro  tlay^^,  ai>fl  recurring  at  iiDct^rtsiw 
intervals  uf  n  few  weelvs  or  inonths,  1  hiring  tiiefte  attacks— wUieh  of 
late  bad  Itfcn  more  fre<juent  and  more  severe — the  abdomen  1>ecftine 
swollen  find  tender,  and  lliere  was  sickness  and  vomiting.  The  con- 
dition of  the  urine  liad  never  attiactcd  any  attention. 

When  I  was  called  to  see  Uini,  he  was  suffering  from  one  of  the*e 
attacks.  The  bowels  had  not  been  moved  for  five  days;  the  abdomen 
was  distended  and  |>ainful,  and  there  was  frequent  vomiting,  whicli 
was  not  stercoraceons.  The  urine  was  reported  to  be  exceediuglj 
scanty. 

On  the  next  day  (Nfarch  1)  he  passed  only  four  ounces  of  urine. 
The  characters  of  this  specimen  were  peculiar.  It  was  mixed  with 
ivlood,  and  sp.  ^^r.  was  oidy  1008;  no  renal  casts  were  found,  I>at  t 
large  numl>er  of  transitional  cfiitbelial  scales,  such  as  line  the  peh'ii 
of  the  kidney.  The  sickness  had  ceased,  but  the  condition  of  the  ab- 
domen and  the  crmsti|mtion  remained  the  same. 

On  examining  the  hiins,  it  was  found  tliat  there  was  distinct  bidging 
in  both  lumbar  regions;  the  bulged  portions  had  an  elastic  feeh  aji<j 
commiHMcated  to  thi^  fingers  an  oliscure  sense  of  tluct nation.  BoUi 
loins  were  dull  on  percussion,  and  the  dnlness  reached  forward  tot 
line  extending  from  the  costal  margins  to  the  anterior  spines  of  the 
crista  ilii. 

On  the  next  day  — seventh  ilay  of  intestinal  obstruction — be 
passed  three  ounces  of  urine,  similar  in  character  to  that  before  dty 
scribed.  On  the  eighth  day,  there  was  total  suppression  of  uni>^ 
On  the  ninth  day,  co|>ious  discharges  of  urine  took  place,  amounting 
in  the  course  of  the  day  and  night  to  more  than  a  gallon.  The  a|>- 
pearauce  of  the  secretion  was  almost  normal.  It  w^as  straw-colored 
and  clear;  it  contained  no  albumen,  and  only  microscopical  evidence 
of  blood.  It  was  only  unnatural  in  its  sjjecrtic  gravity,  which  ranged 
in  tlie  different  specimens  from  100,5  to  1 007.  The  bowels  still  ron- 
tinned  without  a  passage ;  but  a  sensible  softening  of  the  abdomen 
had  taken  place,  and  the  elastic  swelling  on  the  left  side  was  venr 
decidedly  diminished  in  size.  On  the  tenth  day  the  urine  flowed 
freely,  and  fully  a  gallon  was  voided  before  night.  It  had  the  same 
characters  as  the  urine  passed  the  previous  day.  About  miduigbt 
on  the  tenth  day,  the  intestinal  obstruction  likewise  gave  way,  and 
an  immense  quantity  of  semi-liquid  fteees  was  evacuated.  It  was  no* 
hoped  that  speedy  recovery  wiuild — at  least  for  a  time — take  place; 
but  on  the  eleventh  day  the  general  symptoms  were  alarming;  no 
urine  was  secreted,  the  tongue  and  teeth  became  coated  with  sunldA, 
and  the  prostration  was  extreme.     On  the  twelfth  day,  death  totik 
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place,  precetled  by  a  lit  of  convulsions,  no  urine  Imving  been  dis- 
charged  for  sixty  honrs, 

Auiopa^^/.^-On  o|)ening  the  ahdotnen,  two  soft,  lobidated  tumors 
were  found,  one  in  each  Innihar  region  ;  these  were  the  enlarged  and 
saccnlftted  kidneys,  Tbe  left  kidney  was  ten  inches  long  by  about 
seven  broad — ^the  right  about  a  quarter  less.  To  the  bulging  inner 
sides  of  the  loft  kidney,  the  descending  colon  was  iirinly  adherent  by 
a  broad  attachment  for  the  &|iace  of  about  three  inches.  It  was  here 
that  tbe  intestinal  obstruction  lay  ;  the  boxvel  was  contracted  at  thi^ 
spot,  and  tightly  stretched  over  tbe  distended  kidney  in  such  a  man- 
ner as  to  prevent  the  free  passage  of  fieces*  The  kidneys,  ureters, 
and  renal  arteries  were  carefully  rlissccted  out  with  a  view  of  ascer- 
taining the  mechanical  cause  of  the  impediment  to  the  flow  of  the 
urine,  which  produced  the  mischief. 

On  the  left  side  {Ftg.  ()0),  the  renal  artery  was  normal  in  its  distri- 
bution J  but  tiie  ureter  presented  an  anomaly*     At  its  origin  from  the 

Fig.  m. 


Left  kidney— »hi> win h;  the  narrowlDit  at  the  commeDcement  of  the  ureter  and  iha  ohllquity  of  Ua 
«iitiiiuce  into  thii  dihited  pvlrla  (hJkiuI  ono-fuurth  the  actual  alxvj. 


dilated  pelvis,  tbe  ureter  was  exceedingly  narrowed  ;  its  bore  was  so 
eontracicd  tliat  only  a  hue  prol>e  could  be  passed  along  it.  The  en- 
trance of  tlie  ureter  into  the  j)elvis  wuh  also  oblique,  so  that  a  valve- 
like obstruction  was  thereby  constituted.  The  actiun  of  this  latter 
impediment  was  clearly  shown  when  the  saeculated  mass,  after  being 
separated  from  its  connectifius,  was  held  on  the  band,  and  subjected 
to  various  degrees  of  |>ressun:,  Witii  moderate  pressure  no  urine 
escaped   from  the  cut  end  of  tbe  ureter j  but  when  tbe  mass  was 
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strongly  eompressetl,  the  obliqiHty  of  the  oriiyin  of  the  ureter  was  fnr 
the  time  effaccil,  and  urine  esrapefl  freely.     The  same  thing  douhlli 
happened  during  life.     Wlien  the  distension  of  the  kidney  was  mo 
erate,  the  course  of  the  nrine  was  obstructed  ;  but  when  the  urine  i 
ciiraidated  and  the  distension  became  great,  the  obstruction  was  i 
length  overconK%  and  the  contents  of  the  sac  escaped.     The  hn 
portion  of  the  left  ureter  was  free  from  obstruction,  and  of  the  n^ 
dimensions.     When  this  kidnej^  was   laid  open,  it  (with  t!ie  ] 
was  seen  to  be  converted  into  one  large,  lobulated  sac,  filki 
urine  (sec  Fig,  61),    The  renal  substance  was  reduced  to  a  thin  bjer^ 


The  lufl  kidney  cut  open  (about  oue-foiirth  Uift  mvtual  fixe). 


varying  from  a  line  to  two  lines  in  thickness,  which  formed  the  < 
boundary  of  the  sac.  There  were  no  traces  of  the  pyramids.  The 
infnnilihida  and  caliches  were  enormously  dilated,  and  constituted  the 
sacculations  w^hich  gave  the  mass  its  lobuhir  charaeter. 

TJie  series  of  changes  which  eventuallv  bnmglit  the  left  kidney  to 
the  state  in  which  it  was  found,  were  probably  something  as  follow*. 
The  narrowing  at  the  commencement  of  the  ureter  was  doubtless  ( 
genital,  and  constituted,  from  birth,  a  slight  impediment  to  the  i 
esca[ie  of  urine,  and  occasioned  gradually,  in  the  course  of  years,! 
the  distending  force  of  t!)e  aecumuhiting  urine,  a  dilaU*tion  off 
peh  is  and  infundibula,  and  a  progressive  excavation  of  the  kidri 
As  the  pelvis  became  eidarged  and  distended  with  urine,  it  acquir 
a  more  globular  f«jru*,  and  the  oritiee  of  the  ureter  vva!>,  in  consequence,' 
carried  ujj wards  and  assumed  au  oblique  direction,  so  that  an  aJ<li* 
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tioiial  obstacle  to  the  escape  of  urine  was  thereby  created,  and  one 
which  could  only  he  overcome  at  intervals,  when  the  pressure  from 
behind  became  extreme.  The  adhesion  of  tlie  colon  wa8  doubtless  an 
event  of  later  oeeurrencc,  and  was  the  consequence  of  irritation  and 
iDflammation  produced  by  the  intermittent  pressnre  against  it  of  tlie 
distended  kidney  and  (>elvis.  It  is  qnite  clear  that,  when  this  adbe- 
Bion  had  once  taken  [ilaee,  temporary  obstruction  of  the  bowel  wuuld 
arise  whenever  the  kidney  became  distended  with  urine  beyond  a  cer- 
tain point ;  and  that  wht-n  the  increasing  accumulation  of  urine  at 
length  overcame — in  the  manner  already  explained — the  obstacle  to 
it^  escape,  the  renal  sac  emj)tied  itself-,  and  the  intestinal  olist ruction 
wa«  also,  for  tlie  time,  removed.  In  this  way  may  he  ex[)biined  the 
recurring  attacks  of  constipation  and  the  manner  in  which  relief  was 
accomplished. 

The  right  kidney  was  in  the  same  sacculated  condition  as  the  left  j 
but  the  destruction  had  not  been  carried  to  so  extreme  a  degree.  The 
mechanical  cause  of  tlie  sacculation  on  this  side  was  essentially  dif- 
ferent from  that  on  the  left  side.  Tliere  was  no  narrowing  of  any 
part  of  the  right  ureter;  but  at  its  point  of  exit  from  the  |)elvis  it 
was  crossed  by  an  irregular  branch  of  the  renal  artery-  (see  Fig.  62). 

Fio.  «2. 


Right  kiduey  mbout  oiit'-fourth  ibe  acliml  siiei.  shuwiiig  the  jihnormal  dIstributloD  of  the  renal 

artery. 

On  this  (the  right)  side,  twro  renal  arteries  arose  from  the  aorta.  The 
upper  artery,  after  giving  off  the  suprarenal  branch,  passed  into  the 
upper  part  of  the  hilus  of  the  kidney.  The  lower  artery  divided  soon 
after  its  origin  into  two  branches,  of  which  one  passed  into  the  hilns 
in  the  usual  way;  but  the  otlier  branch  passed  downwiirds  to  the 
lower  part  of  the  ki<lncy,  and,  in  its  course,  crossed  in  front  of  the 
ureter  just  as  the  latter  emerged  from  the  pelvis  of  the  kidney.     It  is 
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evkkrit  tliat  tiie  aligbt  ooustaut  pressure  of  this  branch  ptodlieeda 

certain  degree  of  impediment  to  the  flow  of  urine,  which  in  proceisof 
time  bruught  about  liollowing  and  sacculation  of  the  kiduey. 

The  diagnosis  was  made  out  in  this  caae  with  accuracy;  mi 
the  proposal  to  puncture  the  remil  sacs  was  only  prevented  from 
lieing  earriiHl  out  hy  the  hir|re  diHehargos  of  urine  on  the  ninth 
and  tenth  day  of  the  obstruction.  Had  such  punctures  b^u 
made,  however,  the  relief  obtained  could  ou'y  have  been  tem- 
porary :  the  destruction  of  renal  tissue  had  gone  too  far  to  lea^e 
any  hope  of  permanent  cure. 

A  3ouiig  man  of  twenty,  otherwise  in  good  healtli,  had  suffer^, 
from  time  to  time*  from  jKiroxysuis  of  pain,  followed  hy  nausea  aod 
vomiting.  On  tiie  3d  of  Fehruary,  1851,  he  was  seized  with  one  of 
these  paroxysms,  aeeompanied  with  obstinate  couettpatioo.  Tbe 
vomiting  became  intrautable;  the  vomited  matters  contained  blood 
and  sarcina?;  and  no  passage  conld  be  obtained  b}^  the  bowels.  On 
examining  the  abdomen,  a  donbtfnlly  tinetnating  swelling  was  ilts 
tected  in  the  right  tiank.  Tlie  symptoms  were  attributed  to  an  or- 
ganic aflcetion  of  the  iiver.  Under  a  continuance  of  these  synjptotoa 
dealli  toolv  place  in  five  days. 

At  tlie  autopsy,  a  bladder-like  tumor  as  large  as  the  tist  was  found 
in  the  right  hypochondrium,  situated  Vietween  the  liver,  the  coloo, 
and  the  dur>dennm:  it  was  united  by  adheBionw  to  the  two  latter.  The 
colon  was  not  constricted  at  tlie  adherent  ^mt\  but  the  duodenum 
was  so  tigfitly  stretched  over  the  tumor  that  its  caldire  was  almost 
elfaceti.  The  stomach  was  greatly  distended,  and  IVLled  with  a  dark- 
colored  fluid. 

A  closer  examination  of  tlie  tumor  revealed  the  foUowing:  It  con- 
sisted  of  the  pelvis  of  the  riglit  kidney,  greatly  distended.  The  right 
renal  artery  was  abnormally  distributed;  it  divided  close  to  its  origin 
into  two  branches,  one  of  which  ran  to  the  upper,  and  the  otherlo 
the  lower  part  of  the  hilna.  The  lower  branch  crossed  the  ureter  n^r 
its  origin.  an<l  exercised  a  certain  compression  u|K>n  it.  The  enlarged 
pelvis  pressed  forward  between  the  two  liranches  of  the  rentil  artery, 
in  such  a  manner  that  the  origin  of  the  ureter  was  drawn  beyond  the 
level  of  the  lower  renal  artery,  eomi>elling  the  ureter  to  loop  itself 
round  this  In-aneh  in  order  to  reaeh  the  bladder.  Thereto  wa.**  added 
a  tliird  mechanical  obstacle,  nanieiy,  tlie  adhesion  of  tlie  ureter  in  tli« 
first  part  of  its  course  to  the  outer  surface  of  the  disteufled  pelvis,  fur 
the  space  of  tliree-quarters  of  an  inch. 

The  cidarged  pelvis  contained  aminoniacal  urine,  mixed  with  hU>od 
and  mucus.  The  corresponding  kidney  was  long  and  narrow,  tmt 
otherwise  healthy,  and  scarcely  atrophic.  The  letl  kidney  was  niitu- 
rah  {BoiHfard  Arch.  f.  d*  JloUandm-he  Beitr.  2,  Natur-  und  Ht^ilL 
Bd.  I,  p.  I9fi.) 


The  exphination  of  these  appearances  seemed  to  be  this:  Fireti 
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the  lower  renal  artery  compressed  the  ureter,  and  pre\^ented  the 
j>elvisof  the  kidney  fmrn  properly  emptying  itself  until  a  certain 
pressure  was  exerted  on  its  walla  l»y  the  accumulated  urine. 
This  impediment  wfis  intensified  by  the  curving  of  the  ureter 
round  the  lower  renal  artery.  The  pressure  so  exercised  prob- 
ably excited  intlamniation  and  adhesion  of  the  ureter  to  the  out- 
Bide  of  the  expanded  pelvis,  and  again  of  the  latter  to  the  colou 
and  duodenum-  The  symptoms  during  life  were  thus  explained* 
The  periodical  attacks  of  nausea  and  vomiting  depended  on  the 
periodical  dilatation  of  tlie  sac  and  the  pressure  of  it  on  the 
duodenum.  Evacuation  of  the  sac,  when  the  pressure  of  the 
accumulated  urine  reached  a  sufficient  height  to  overcome  the 
obstructions  caused  the  paroxysms  to  subside  In  the  last  par- 
oxysm the  resistance  proved  more  obstinate;  the  duodeiiuni 
hecame  altogetlier  occluded — hence  the  const i pnlion  ;  and  the 
portal  vessels  became  proliably  implicated — determining  etfusiou 
of  blood  into  the  stonuich,  and  hfematemesis* 

Hydronephrosis  arises  under  such  a  variety  of  anatomical  con- 
ditions, that  its  general  etiological  relations  ofler,  as  might  have 
been  exix^cted,  little  that  is  charaeteristic*  No  age  is  exempt 
— not  even  foetal  life  ;  nor  is  any  especially  liable:  the  two  sexes, 
in  the  cases  collated  by  me,  were  found  nearly  equally  repre- 
sented— 25  were  males  and  23  females;  in  four  infants  the  sex 
is  not  mentioned. 

The  symptoms  of  bydroueplirosis  deiKi^ud  mainly  on  the  nature 
of  its  anatonjical  causa  and  on  the  size  of  the  sac*  If  the  sac  be 
small  and  the  opjjosite  kidney  sound, symptoms  may  be  altogether 
wanting;  old  age  may  be  reached  without  suspicion  that  one  of 
the  kidneys  has  been  changed  into  a  membranous  sae,  and  the 
anomaly  may  be  first  diKCovL*red  at  the  autopsy. 

Generally,  however,  the  distension  goes  on  to  the  fornuition 
of  a  palpable  tumor  in  the  abdomen  ;  and  sometimes,  as  we  have 
seen,  this  tumor  attains  an  ennrmous  size,  ^'citing  aside  the 
cases  which  perished  stiliborn,  or  witliin  a  few  weeks  of  birth, 
there  existed  among  the  42  remainitig  instances,  25  in  which 
abdominal  intuniesceuee  was  detected  during  life;  in  19  of  these 
the  tumor  was  confined  to  one  side,  in  6  a  double  tumor  existed. 

In  its  topographical  characters  a  hyd rone ph rot ic  tumor  pre- 
sents the  general  physical  signs  of  renal  tumor.  Tlie  swelling 
is  situated  in  the  tlank;  it  reaches  backwards  in  the  lumbar 
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region  to  the  spiue,  iipwarda  into  the  h3'pochondrium,  down^ 
wards  into  the  iliac  regioii,  and  forwards  to  the  uiDbilicua— en- 
croaching on  these  regions  variously  according  to  its  magnitude. 
The  colon  ia  nsnaily  in  front  of  it,  and  the  small  intestines  are 
thrnst  into  the  opposite  side  of  the  abdomen.  Of  the  several 
displacements  of  the  organs  on  either  side  I  need  not  add  any- 
thing  to  what  is  detailed  in  the  chapter  on  cancer  of  the  kidney, 
where  the  general  characters  of  renal  tumor  are  fully  descritel 
The  special  charactenstica  of  hydronephrosis  are  its  soft  undu- 
lating feci,  an  outline  wliich  is  sometimes  distinctly  lobulatd^ 
and  the  evidence  of  fluctuation.  There  is  one  pecaliarity  whid|^| 
is  pathognomonic  wlien  present,  namely,  the  sadden  diminution 
or  disappearance  of  the  swelling  coincidently  with  the  suJJen 
discharge  of  a  large  quantity  of  urine.  This  sign  is  not  always 
available:  hut  it  is  sufKciently  frequently  met  with  to  give  it  an 
injpoftant  diagnostic  value.  It  occurred  in  9  out  of  the  25  easei 
in  which  the  existence  of  a  tumor  was  clinically  ascertaine<h 

Iti  Dr.  Ilare'B  case  of  double  hydronephrosis,  already  alludc^l 
to,  subsidence  of  the  tumor  froni  thi^  cause  tO'^k  place  on  one 
occasion  on  the  right  side,  on  another  on  the  left  side;  present- 
ing a  succession  of  events  sufficiently  puzzling  even  to  au  acute 
ohserver. 

Tbe  tumor  is  usually  quite  painless,  and  unaccompanied  by 
any  inconvenience  except  from  its  bulk.  Occasionally,  however, 
tenderness  exists  over  it,  and  the  action  of  the  bowels  is  irrr_ 
When  the  dilatation  arises  from  the  impaction  of  a  cal  ,  -  , 
symptoms  of  nephritic  colic  occur  at  the  time  when  the  inqiac* 
tion  takes  place,  or  from  time  to  time  thereafter,  if,  as  is  tno^t 
usual,  some  quantity  of  urine  still  continues  to  trickle  past  tbe 
calculus,  tSimilar  paroxysms  are  recorded  in  two  inst^inc*^ 
where  no  calculus  existed. 

The  state  of  the  urine  usually  furnishes  no  information  :  in  thr 
great  majority  of  cases  it  is  natural ;  sometimes,  however,  it  coo- 
taina  a  little  pus,  but  never  in  quantity.  During  the  attacks 
of  nepbritic  colic  it  may  contain  blood  and  be  discharged  with 
great  pain,  retraction  of  the  testicle,  vomiting,  *&c.  The  history 
of  these  attacks  sometimes  yields  an  imfjorfant  clue  to  the  natono 
of  tbe  case.  When  both  kidneys  are  atHected,  symptoms  indi- 
cating defective  elimination  of  urine  (ursfemia)  necessarily  show 
themaclves  at  length,   A  hydronephrosis  implicating  one  kidaay 
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itoulj  may,  aa  we  have  seen,  cause  little  or  no  inconvenience  for 
Tiiaiiy  years,  even  though  its  bulk  he  eoni^irlerable.  The  ojrpo- 
Bite  kidney'  jiertbrins  a  double  duty  and  bet;'onie«  correspondingly' 
enlarged.  An  individual  in  this  condition,  however,  leads  an 
existence  of  consideraljle  |>eril :  fi>r  if  anything  laapi:>en  to  imjNede 
the  function  of  the  single  kidney  on  which  life  dejiends,  danger- 
ous symptoms  necessarily  arise,  leaver  supplies  the  following 
i instructive  exainjde : 
M.  v.,  a?t.  f)4,  had  experienced,  at  the  age  of  22,  pain  in  the 
riglit  renal  region,  shooting  obliquely  towards  tlie  bladder  in  the  di- 
rection of  the  ureter.  This  pain  proved  ohstinate,  and  increased  more 
and  more;  ttie  urine  was  occasionally  iiloody,  and  sometimes  of  a 
dark  color;  the  patient  became  pale  and  lliin.  Ijitcle  by  little  the 
urine  ceased  to  t^ontain  bloorV,  and  reassumed  its  normal  characters; 
the  general  condition  was  perfect ly  restored,  and  for  a  long  series  of 
years  M.  V.  enjoyed  bloonjiJig  health. 

About  the  year  1820,  M.  V.  began  to  grow  stout  j  the  belly  became 
remarkably  large;  and  latterly  hts  great  size  considerably  impeded 
progression. 

On  the  iMth  of  September,  IS 34,  M.  Y.  experienced  an  nneasiness 
in  the  ahdomen  which  constrained  him  to  keep  his  bed ;  pains  were 
felt  all  over  the  abdomen,  but  especially  toward  the  region  of  I  lie  left 
kidney.  This  region  was  tender  on  pressnre;  the  patient  passed  no 
nrine,  and  the  bladder  was  not  distended.  Dnrnig  ten  days  M.  V. 
had  no  desire  to  void  urine,  and  at  the  end  of  this  period  he  only 
passed  two  glasses  of  a  citrine  color.  On  examining  the  ahdomen  a 
volnminous  tumor  was  detected,  extending  ol»liqiiely  from  the  right 
hypochondriiiiD  to  tlie  left  iliac  fossa.  Obscure  dtictuation  was  felt 
in  the  tnmor^  which  was  considered  to  l>c  formed  by  the  distended 
right  kidney  (lliia  was  court ruied  at  the  autopsy).  The  concliiv<»n  grew 
more  and  more  serious  as  the  suppression  of  urine  continued — the 
tongne  became  covered  with  a  slimy  coattjig;  the  featnres  altered  ;  the 
nights  were  slce[>less;  tl»e  jndse  failed ;  hiccup  supervened ;  and  the 
patient  expired  on  the  VMi  of  October,  IHHA. 

On  o|»ening  the  body  tlie  riglit  kidney  was  found  prodigiously  dis- 
tended,^ and  converted  into  a  ponch  tilled  with  Til),  II  oz.  of  a  viscid 
floid;  the  tumor  was  IM  inches  long  from  above  downwards,  and  7i 
inches  broad  The  ureter  was  dilated  at  its  origin,  but  soon  under- 
went a  sudden  constriction;  in  this  strangtilated  jmrt  a  little  calculus 
could  be  felt  winch  h:xd  completely  obstructed  the  duct.  Below  this 
obstacle^  the  ureter  resumed  its  ordinary  dimensions.  The  leR  kid- 
ney was  considerably  tumefied  and  redilened*  The  pelvis  was  notably 
dilated  and  covered  with  vascular  ramifications ;  the  left  ureter^  like 
the  riglit,  contained  a  small  calculus  lodged  five  incJies  below  the 
pelvis.  The  bladder  and  other  abdominal  organs  were  healthy.  The 
state  of  the  right  kidney  explained  perfectly  the  former  ailments  of 
M*  v.,  and  death  was  the  couseqnence  of  the  disabling  of  the  solitary 
kidnej'  on  which  his  life  had  so  long  depended.  {3IaL  dea  Iteins^  t.  iii, 
p.  4^0.) 
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Terminations* — lljdroiieplirosis  may  terminate  in  variotis 
ways.  The  oljsta<:"le  may  be  disloilged^  and  the  contents  of  tk 
sac  discharged,  without  siibseqiieiit  reaceiiiimlation.  If,  in  snch 
a  ease,  a  portion  of  the  renal  tis'sue  be  preserved,  the  argaD  will 
be  enabled,  in  part,  to  resume  its  function.  If  the  diet*  " 
has  been  long  established,  and  the  secreting  tissue  exteu;,.L., 
or  totally  absorbed,  the  organ  after  evacuation  of  the  flirid 
shrivels  up  into  an  ein|>ty  sac.  These  may  be  regarded  as  the 
moat  tavorable  mo<les  of  termination. 

1  find  that  out  of  40  fatal  caaes,  which  supply  information  as 
to  the  cause  of  death,  16  perished  from  some  other  disetts*. 
Nearly  all  of  these  were  slight,  unilateral  cases,  which  were 
latent  during  life.  Five  eases  of  doultle  hydronephrosis  perishdi 
stillijorn  or  soon  after  birth  from  abeyance  of  the  urinary  func- 
tion. In  19  cases  death  took  place  at  a  later  age  as  a  direct  or 
indirect  conscHiuence  of  the  renal  distension.  Of  these  19,  one 
died  wearied  out  with  the  bulk  of  the  tumor  and  dysenteric 
diarrhrta  caused  thereby.  Mr.  (J lass's  patient  died  from  pres- 
sure of  the  vast  sac  on  tbe  respiratory  organs.  Five  cases,  in 
which  double  hydronephrosis  was  cBtabli^hed  gradually,  died 
from  progressive  abolition  of  the  renal  function — four  of  them 
with  distinct  nm'inic  symptoms,  one  of  whom  see  p*  488/  haJ 
also  intestinal  obstruction  due  to  constriction  of  tlie  descending 
colon,  which  had  become  tirmly  adherent  to  the  hydronephrotic 
kidney.  Two  more,  with  single  hydronephrosis,  died  from  sup- 
pression of  oi'inc  tlirongb  impaction  of  a  calcidas  in  the  oppo- 
site ureter.  In  four  cases,  repented  tapping  was  followed  by 
suppuration  of  tbe  sic  and  exhausting  hectic:  in  one,  Dr. 
Ilillier's  ease,  the  patient  succumbed  to  acute  tuberculosis,  lo 
another  case,  the  second  tapping  w^as  succeeded  by  fatal  peri- 
tonitis. Pre^ssui^  of  the  tumor  on  the  adherent  duodenum,  and 
consequent  intestinal  oljstniction,  caused  death  in  one  instance 
(p.  492).  It  is  rennirkable  tliat  only  in  one  solitary  instance  (to 
be  presently  cited)  was  death  caused  l>y  apontaneous  rupture  of 
the  sac. 

Diagnosis, — The  diagnosis  of  hydronephrosis  is  certain  nnJ 
easy  only  when  subsidence  of  the  tumor  occurs  Bimultaneoa»ly 
with  a  sudden  excessive  discharge  of  urine,  or  when  trustwortby 
history  of  such  an  occurrence  can  l^e  obtained.  AVhen  thi» 
symptom  is  absent,  the  recognition  of  tbe  disease  depends  on 
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the  ascertainment  of  the  existence  of  a  fluctuating  renal  tnmor, 
and  the  absence  of  the  signs  of  suppuration, 

Ilytlronepbrotie  tumors  have  most  f rcfpiently  been  confounded 
with  ovarian  cysts,'  ascites,  and  hydatid  cysts.  From  an  ova* 
rian  cyst,  hydronephrosis  is  ilistinguished  by  the  presence  of  the 
cohin  in  front  of  the  swelling,  and  by  the  absence  of  a  bowel 
eouod  on  ficrcusaion  in  tlie  corresponding  huiibar  region.  Ascites 
is  distinguished,  when  the  hydro nenhroais  is  eingle,  by  the  ex- 
istence of  dulness  in  fmfh  flanks;  but  when  the  reiud  tumor  is 
double,  and  both  flanks  are  consequently  dull  n^  in  ascites,  the 
latter  condition  is  recognized  by  the  change  of  level  assumed 
by  the  fluid  when  the  posture  of  the  patient  is  altered— dulness 
from  dilated  kidneys  being  fixed  in  its  limits,  however  the 
perdition  of  the  patient  may  be  changed.  A  hydatid  cyst  is 
generally  identifled  by  the  escape  of  hydatid  vesicles  with  the 
uritic,  and  sometimes  by  the  presence  of  a  hydatid  fi-emitus. 
In  the  absence  of  tliese  symptoniH  it  may  be  quite  impossible  to 
establish  the  ditterential  diagnosis  of  these  two  conditions  by 
physical  signs,  and  inferences  must  be  drawn  from  the  com- 
niemorative  symptoms.  It  ma}"  be  of  use  to  remember,  tliat 
while  hydronephrosis  is  uot  unfrequently  double,  a  tiydatid  cyst 
is  scarcely  e%'er  so. 

Pyonephrosis  is  distingnished  by  the  purulent  character  of 
the  urine — actual  or  hlstorical^also  by  the  existence  of  more 
severe  constitutional  symptonis,  and  especially  of  recurrent 
rigors.  Circumscribed  abscess  of  the  kidney,  and  perinepbritic 
abscess,  are  distinguished  by  tlicir  more  acute  cour.se,  the  pres* 
ence  of  pain,  and  the  signs  of  suppuration. 

The  jirof^nosis,  although  nece-.'^sarily  grave,  is  less  serious  than 
in  other  kinds  of  renal  tumor.  When  tlie  uffet-'tion  is  unilat- 
eral, not  only  may  life  l»c  intlefinitely  prolonged,  but  there  is 
always  a  chance  that  spontaneous  evaeuation  of  the  sac  may 
take  place,  or  that  the  cyst  may  be  punctured  with  success.     If 

1  An  intrre^tin^  rnse  of  an  nUempli*d  removal  of  an  imiiH»ns©  hydronepbrytic 
kidni*y,  noistakeii  fur  nn  ovtiriiin  L-yrt,  followed  by  the  death  of  tliu  piui^'iit,  ia 
recorded  in  the  Art'hiv.  f.  Klin.  Chir.,  18(>5.  The  enn^e  of  the  bydrout^phrosia 
WHS  It  valvulnr  tlnji  of  rnenibnino  Hi  the  origin  of  the  uretor^  which  prevented 
the  freG  cR-upeof  urine.  Another  case,  in  whieh  the  piUient  died  on  tht^  twenly- 
Bocond  diiy  nfler  the  operation ,  is  reeorded  in  ihe  Berl.  Klin*  Wochenachr.^  vi, 
23,  18«9. 
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the  opposite  (hitherto  sound)  kidney  show  symptoms  of  de- 
ranged function,  the  gravity  of  the  pmgnosis  is  iramcnsely  in- 
creassed.  When  both  kidneys  are  atJected  the  issue  is  unavoid- 
ably fatal  at  length ;  but  niany  years  may  elaj^se  before  the 
atrophy  of  the  secreting  ti&sue,  or  the  completeneBS  of  tbeolK 
struction,  reaches  a  degree  iiicompatihle  with  life, 

Treattfjent, — If  the  disease  he  unilateral,  and  inferred  to  de- 
pend on  the  impaction  of  a  calculus  in  the  ureter,  precautiooi 
should  he  taken  against  a  similar  occurrence  taking  plac^ontle 
opposite  hide.  The  jnitient  should  be  directed  to  keep  the  urine 
adequately  diluted  by  eysteniatic  i>otatioa,  especially  on  goinj 
to  bed,  and  to  avoid  a  too  highly  animalized  diet. 

In  the  absence  of  this  indication  an  attempt  may  be  made  to 
overcome  the  obstacle,  or,  if  that  be  inifK)88ibIe,  to  facilitate  tht 
passage  of  the  urine  ]iast  it.  To  this  end,  the  tumor  should  be 
carefully  manipulate<l  or  shampooed  from  time  to  time*  M 
the  swelling  is  usually  painless,  this  can  be  accomplished  with- 
out difficulty.  In  a  little  girl  of  eight,  who  came  under  nijr 
care  in  the  Manchester  Iiitiniiary,  this  treatment  seemed  tok 
followed  by  success*  She  had  a  soft,  obscurely  fluctuating 
tumor  on  the  left  side  of  the  abdomen,  about  the  size  of  a  child'* 
head,  which  was  considered  to  be  hydronephrosis.  This  wm 
diligently  manipulated  in  every  direction,  with  the  aid  of  a 
lubricating  ointment,  on  alternate  mornings.  After  the  thini 
niauipulation,  ^he  euddeidy  passed  a  large  quantity  of  urine, awl 
the  tumor  tbrtliwith  subsided,  and  did  not  again  return  solonj 
as  the  patient  continued  under  observation. 

If  evacuation  cannot  be  obtained  in  this  manner,  further  in* 
terference  is  not  justilied  unless  the  expansion  of  the  sac  ^   '"  '" 
that  its  pressure  threatens  serious  mischief.     Under  tl. 
cumstances  taj^ping  may  be  resorted  to.     The  following  cas?. 
related  by  Mr,  Thompson,  of  Nottingham,  furuisi 
of  the  successful  adoption  of  this  plan  ;  and  the  r^ 
by  the  writer  for  the  selection  of  the  spot  chosen  for  puucrait 
seem  to  deserve  attention.     This  case  is  likewise  the  sol*' 
stance  I  have  discovered,  in  which  death  was  caused  bv  L 
of  the  sac  into  the  peritoneum. 

The  patient  came  under  Mr.  Thompson's  observation  in  M*y,  1^1* 
lie  was  at  that  time  eaiferiiig  from  great  pain  in  the  region  ofthftM 
kidney.     T  lie  re   were   cousiJerable  enlargenneat  and   teacleruias  M 
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extending  over  the  left  hypachondriac,  lumbar,  and  iliac  re- 
gie us,  Dulness  on  percussion  also  existed  in  these  regiuns,  iSjmp- 
toins  of  nephritic  colic  had  existed  for  a  considerable  period.  Similar 
sjmptonTs  ha<l  been  obKerved  on  a  previous  occasion,  wiiich  were  snd- 
denly  relieved  after  passing,  all  at  one  time,  more  than  a  chamber-pot 
full  of  water,  of  the  cohir  of  port  wine.  On  the  present  oeeasion^  a 
similar  event  took  place;  in  abont  a  week  the  sac  had  t^ntirely  emp- 
tied itself  throngli  the  nreter  and  hlailder.  The  symptoms  disap- 
peared, and  the  patient  apparently  soon  recovered.  In  November  be 
began  again  to  snffer  from  the  same  symptoms,  which  increaseil  np  to 
Jan.  27th,  185*2.  At  this  time  the  sicle  was  greatly  enlarged  and 
tender.  There  was  an  obscure  sense  of  flnct nation,  and  the  dulness 
extended  to  the  right  as  far  ns  the  linea  alha  ;  baL-kwards  to  the  spine ; 
downwards  to  the  kjwcst  part  of  the  iliac  fossa»  The  organs  in  the 
chest  were  displaced  upwards.  The  |>atient's  sufferings  were  now  so 
great  that  it  was  determined  to  draw  off  the  fluid  with  the  trot-ar. 
There  was  no  doubt  that  tlie  sac  containing  the  fluid  was  a  dilated 
kidney,  or  a  cyst  connected  with  the  pelvis  of  that  organ;  and  in 
either  case  Mr,  Thompson  wasdist>osed  to  select  the  interval  between 
the  two  last  (floating)  ribs  near  their  anterior  extremities  at  wtdeh  to 
introdnce  the  trocar.  Mr.  Thompson  tixed  on  this  spot  for  the  fol- 
lowing reasons: 

1.  Supposing  the  lluid  to  be  contained  in  a  sac  having  communica- 
tion with  the  i^elvis  of  the  kidney,  the  kidney  would  lie  liehind  the 
sac,  partly  upon  the  last  two  rifts,  and  partly  upon  the  f|uadratus  him- 
boriim  muscle,  its  normal  situation  u\uni  this  side;  and  if  the  instru- 
ment were  introduced  at  tln^  phn-e  iudit-ated,  aud  its  point  directed 
a  little  forward,  it  would  penetrate  the  sac  without  any  risk  of  wouud- 
iug  the  kidney. 

2-  If  tfie  sac  consisted  of  a  dilated  kidney,  the  point  selected  would 
etill  t>e  tlic  best,  as  it  would  he  near  the  pari  at  which  the  organ  began 
to  dilate. 

3.  It  would  be  behind  the  peritonenm,  and  therefore  there  would 
be  less  risk  of  wounding  that  niembraike, 

4.  If  the  patient  had  been  taliped  in  front,  the  trocar  must  have 
passed  through  the  peritoneum  twice :  first,  that  portion  lining  the 
abdominal  muscles,  and  second,  that  in  front  of  the  sac ;  and  sujrposing 
uo  adiiesion  to  have  taken  place  between  these  two  i^arts,  when  the 
iDstrument  was  withdrawn,  some  of  the  contents  of  the  sac  might  have 
escaiKNl  luto  the  cavity  of  the  pt^ritonenmand  given  rise  to  iullamma' 
tion.  Besides,  there  would  have  been  more  danger  of  wounding  some 
of  the  how^els,  should  any  jjortiou  have  become  adherent  by  intlam- 
mntion  between  the  walls  of  the  abdomen  and  the  sac. 

The  operation  was  therefore  perfurinctl  between  the  last  two  ribs 
near  their  extremities.  An  incision  was  made  through  the  integu- 
rnents  and  muscles;  a  small  exploring  trocar  was  then  introducifd; 
aud  as  there  was  evidence  of  the  existence  of  fluid,  a  larger  instru- 
ment was  inseited,  with  its  point  directed  slightly  forward,  and  eight 
quarts  of  dark-colored  fluid  were  drawn  off*  It  was  a  singular  fact 
(which  was  explained  on  examination  of  the  specimen  after  death), 
that  soon  after  this  lluid  was  removed,  the  further  cooteuts  of  the  sac 

wed  in  the  natural  direction  alouff  the  ureter. 
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The  patient  soon  recovered ;  bnt  it  was  necesearjr  to  repeat  tk 

operation  in  Oeceruber,  1852,  when  3i  qnarts  of  fluid  wvre  exlrai'trtl: 
soon  alter  wliicli,  as  before,  the  sae  emptivcl  itself  tbrougU  the  riMual 
passages. 

The  patient  soon  got  well,  and  did  not  reqnire  the  operation  ftgaiu 
nntil  near  eig^ht  years  afterwards  (March,  18tlO).  At  this  time  seven 
ipiarts  were  taken  away ;  not  Ion<^  after  which  the  fluid  again  fourv! 
its  wa}^  along  llie  natural  j)a!*saires,  and  the  i)atient  again  matlc  I 
qniek  reeovery,  and  rennuned  well  nntil  Sept.,  l8f»L  When  then 
seen  by  Mr.  T.,  he  wa.s  snlfering  from  his  old  symptoms.  On  thehlk 
of  October  hv  was  suddenly  seized  with  pain  in  the  abdomen,  wilk 
dittleulty  of  niirtnriti(m,  eold  sweats,  rapid  pulse,  and  an  anxious e(WB- 
tenance.  He  went  on  jnetty  we*ll  nntil  the  10th  of  October,  when  Ke 
sutldenly  betanie  worse  and  died. 

The  pfi^l'morteni  examination  revealed  intense  peritonitis*    Tbree 
pints  of  dark-colored  water  (resenibliug  that  foniid  in  the  sac)  wcpp 
removed  from  the  rij^ht  hypochondriac  and  epigastric  regions*    Vm 
sac  pruned  to  he  the  distetnled  left  kidney — it  containeil  fourpintj 
of  thiid  ;  a  hole  was  discovercfl  toward  the  letl  side  anteriorly,  nhcrt 
the  rupture  had  taken   place.     The  descending  colon  lay  be forfaa'l 
toward  the  left,  side  of  the  sac;   the  nreter  entered  llie  cavity  of tl» 
sac  obUquely  through  the  wall  of  the  cy^t*     This  obliquity  of'!'!:*"* 
trance  of  the  nreter  offered   a  pro h able  explanation  of  the  el 
that  tnbe  when  the  sac  was  full,  and   the  open  state  of  it  wIm 
sac  was  enii>ty.     The  rupture  doubtless  took   place   on  the    ^'li 
Octol/er,  when  the  jjeritonitis  began;  ami  in  all  probability  tli«  f'  ^^" 
some  escape  of  fluid,  but  not  much,  at  that  time;  a  further  m\>\    ul^  ' 
escape  took  place  on  the  lutli,  after  which  the  patient  i  ' 

There  was  no  stone  found  in  the  bladder,  nor  any  obstn;  ' 

lower  conrse  of  the  nreter.    (J,  Thompaon^  Path*  Soc,  Trari^,^  xvli^u4 

The  early  history  of  the  eas^  caused  Mr.  Thompson  tominiii* 
that  the  patient  had  formerly  voided  urinary  calculi;  hnt  now 
were  ever  found.  It  is  quite  as  probnble  that  the  ubiicpiitjrf 
the  entrance  of  the  uretei'  into  the  pelvis  of  the  kidney  w»a» 
congenital  malformation,  and  that  this  constituted  the  reid  can* 
of  the  hydronephrosis. 

Dr.  llillicr  rehitcs  another  ea»^e  of  congenital  hydroriefiro^ 
repeatedly  tapped,  in  front,  with  temporary  success; 

The  patient  was  born  with  great  enlargement  of  the  abdomco,  siDitj' 
lating  ascites,  fur  which  it  was  mistaken  till  he  was  nearly  f<>n'  ' 
old.     It  was  then  ascerlaiued  to  be  an  enormons  cyst  sprinun 
the  right  Inoihar  region.     From  its  great  size  it  caused 
breathing  and  prevented  his  walking.     The  cyst  was  tap] 
and   102  fluid   ounces  of  clear  non-albuminous  tin  id  were  d):^ 
having  all  the  characters  of  dilute  urine.     The  fluiil  rapidly   • 
lected,  and  ou  a  second  tajjping  was  found  to  be  albuminous  aa«i  pun^ 
Jent,  bat  alill  to  contain  a  considerable  quantity  of  urea.    Atifffiftj 
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>re  made  to  establish  a  pennaneiit  fistula  anteriorl}^  and  tlien  pos- 
Eeriorly  ;  but  on  each  occasiao  the  fluid  after  a  time  ceased  to  flow. 
Much  irritalioii  and  depression  followed  the  several  tappings,  so  I  hat 
the  patieut's  life  seemed  to  be  endangered.  After  one  of  the  opera- 
tions a  qnantity  of  fluid  was  passed  from  the  bladder  exactly  simihir 
to  that  from  the  cyst,  and  qnite  unlike  what  was  nsnally  passed  from 
the  urethra;  a  temporary  commtinieation  Ihns  obviously  being  estab- 
lished betvvt-eti  the  cyst  and  the  bladder.  When  theeitse  was  reportcfl, 
the  patient  had  l»een  left  without  operation  for  some  months,  and  liad 
reg^aitied  his  strength;  bnt  the  cyst  remained,  varying  from  time  to 
time  in  size,  ami  his  urine  was  often  pnrnlent  and  fetid.  It  was 
2>resumed  tliat  there  was  some  congenital  malformation  of  the  light 
ureter  which  rendered  it  liable  to  occlusion,  but  admitted,  nntlersmne 
circunistancesi,  of  the  jiassaj^e  of  tlnid.  (Jirit,  Med,  Joiirfh^  April 
8tb,  1865,) 

The  following  is  an  abstract  of  the  completion  of  this  case: 

The  patient  remained  under  occasional  observation  between  the 
above  date  and  July  IGth,  1868,  when  he  was  adniiUed  into  hosjiital 
under  Dr.  llilHer,  suffering  from  headache  and  feverishness.  iJurlng 
this  ijitervrtl  lie  Imd  been  once  taj>ped,  and  a  (inanlity  of  nrine-like 
fluid  was  drawtiofF.  Acute  Inlierenlosis  manifested  itself,  the  patient 
gradually  sank,  and  died  on  the  5th  of  Antjust.  On  post-mortem  ex- 
aniination,  the  great  distension  of  tlie  al>domen  was  found  to  be  due 
to  the  presence  of  a  large  cyst,  which  filled  the  greater  part  of  the 
cavity.  This  cyst,  which  measured  twenty-seven  inches  in  circum- 
ference over  the  long  diameter,  and  twenty-four  over  the  short  one, 
appeared  to  take  the  place  4jf  the  right  kidney— the  suprarenal  capsule, 
apparently  normal,  being  attached  it.  The  nreter  proceeded  from 
the  lower  part  of  the  cyst,  to  which  it  was  attached  for  about  an  inch; 
the  orifice  of  the  ureter  at  its  vesical  extremity  was  found  smaller 
than  usual.  When  a  small  dressing  prohe,  which  was  witli  ditheulty 
passed  up  the  nreter,  reached  within  two  inches  of  the  cyst,  and  was 
then  w  ittidrawn,  fluid  could  be  squeezed  ottt  of  the  cyst  through  the 
ureter  into  the  bladder  f/ftiialim.  This  cotikl  not  be  done  previous  to 
tlie  passage  of  the  ])rohe.  The  cyst  contained  83  ounces  of  clear  fluid 
of  a  pale  lemon  color  and  urinous  srnell,  sp.  gr.  1002*  very  slightly 
acid,  with  the  faintest  trace  of  albumen,  and  presenting  under  the 
microscope  a  few  brnken-down  cells  of  large  nize. 

The  it'/t  ureter  was  alrrmtan  inch  in  diameter  at  its  upper  two-thirds, 
natural  in  size  below,  bnt  contained  calcuhms  matter,  forndug  an  ob- 
struction to  the  flow  of  fluirl,  whieh  could,  liowever,  be  easily  overcome. 
The  pelvis  of  the  left  kidney  was  dilated  sufficiently  to  contain  a  small 
pige<m's  egg,  and  contained  a  little  caicuhuis  matter,  found  on  exam- 
ination to  consist  of  uric  a<'i*L  Tubercles  were  found  in  the  brain, 
lungs,  liver,  and  spleen,  {3fe(L-Cfiir\  Trans,^  Hi,  1869,) 
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Cysts  are  found  in  the  kidneys  under  four  practically  different 
circumstances,  namely:  1.  Scattered  cysts  in  kidneys  otherwise 
healthy.  2.  Disseminated  cysts  in  the  atrophic  form  of  Bright's 
disease.  3.  Congenital  cystic  degeneration.  4.  General  cystic 
degeneration  in  adults. 

1.  Scattered  Cysts  in  Kidneys  otherwise  healthy. — ^It  is  not  un- 
common to  find  on  the  surface  of  healthy  kidneys  one  or  more 
cysts,  with  delicate  walls,  varying  in  size  from  a  pea  to  a  marble 
or  a  walnut.  One  or  more  of  similar  appearances  may  also  be 
found  in  the  interior  of  the  gland,  chiefly  in  the  cortical  sub- 
stance. Such  cysts  are  tilled  with  a  yellowish  albomiDoas  fluid 
— usually  diflSuent,  sometimes  gelatinous, — containing  phos- 
phates and  carbonates,  sometimes  a  large  quantity  of  choles- 
terin,  and  very  rarely  urea  and  uric  acid. 

Cysts  of  these  dimensions  do  not  produce  any  symptoms  during 
life;  and  their  eftects  on  the  functions  of  the  gland  are  insignifi- 
cant. Sometimes,  however,  cysts  of  this  class  attain  a  monstrous 
size,  and  form  a  tumor  recognizable  during  life.    Mr.  Caesar 


Hawkins  gives  an  account  of  a  remarkable  case  in  which  the 
riglit  kidney  of  a  hoy^  six  years  of  age,  had  an  enormotis  cyst 
attached  to  it.  The  cyst  filled  the  entire  right  ride  of  the  aljdo- 
nien  from  the  false  ribs  to  Poupart's  ligament*  The  attached 
kidney  was  healthy  in  its  structure,  and  the  ureter  free.  In  the 
wall  of  the  cyst,  separated  by  a  distance  of  five  inches  from  the 
kidney,  there  was  inserted  a  small  mass  aliout  the  size  of  a  wal- 
nut, which  projected  into  the  cavity  of  the  cyst.  This  body 
proved  to  be  a  third  kidney,  consisting  of  a  single  lobule,  with 
the  cortical  and  tubular  part  perfect ;  and  having  a  single  mam- 
mi  llary  process  and  calyx  ;  but  no  excretory  duct  could  be  traced. 
The  urine  Lad  been  natural-  The  cyst  was  punctured  during 
life ;  and  about  five  pints  of  fluid  were  found  in  it  after  death. 
The  fluid  contained  neither  albumen  nor  any  of  the  special 
urinary  ingredients. 

l>r.  Hare  jPath.  8oc.  Trans.,  vol.  iv%  p  199)  describes  a  very 
similar  cyst  taken  froru  a  man  aged  sixty -two.  A  tumor  was 
detected  during  life  on  the  right  side,  stretching  from  the  ribs 
to  the  pubes.  After  death,  a  large  cyst  was  found  connected 
with  the  right  kidney.  The  lower  half  of  the  glantl  was  partly 
spread  out  over  a  portion  of  the  tumor,  and  partly  absorbed. 
The  upper  half  was  healthy;  nor  did  it  (nor  the  opposite  kid- 
ney) contain  any  other  cyst,  with  the  exception  of  one,  about  as 
large  as  a  hempseed.  The  large  cyst  contained  an  almost  trans- 
parent pale  yellowish-green  fluid,  quite  limpid  and  diffluent  when 
the  cyst  was  first  opened  ;  but  afrer  the  fluid  had  heen  exposed 
a  few  minutes  to  the  air  it  set  into  a  tremulous  jelly. 

In  neither  of  these  two  ca^^es  was  the  pelvis  of  the  kidney  or 
ureter  dilated.  In  both  cases  the  disease  was  doubtfully  traced 
to  external  violence, 

2.  Disseminated  Cysts  in  the  Atrophic  Form  of  BrighCs  Kid- 
nrt/. — TliCv^e  have  already  been  noticed  in  connection  with 
Bright's  disease  (see  p.  393). 

3,  Congenltid  CystUk  Degeneration  of  the  Kidneys, — A  consid- 
erable nnmbcr  of  these  curious  cases  liave  heen  published,  and 

I  most  of  them  have  been  collated  by  Virchow  in  two  elahorate 
papers  (tiesammelte  Abhandlungen,  pp.  887  and  8G-1). 

Kidneys  in  this  condition  present  an  enormous  proportionate 
bulk,  heing  as  large  as,  or  larger  than,  the  kidneys  of  adultg?. 
In  all  but  two  cares  both  kidneys  were  afiected.     In  several 
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lustances  embryotomj  was  required  to  effect  delivery,  on  account 
of  the  immense  size  of  the  abdoraon.  The  fii?tU5  (generally  ei- 
pelled  prematurely)  is  net^essarity  stilUboru  if  both  sides  are 
affected,  on  account  of  the  pushing  up  of  the  diaphragm,  and  the 
niei'haoical  obsrncle  thus  created  to  the  expansion  of  the  lungi. 

Dr.  Lever  (Path,  Sot:.  Trans.,  1848-9.  p.  74 >  has  reci»rdod  tlie 
following  typical  example.  Tliefcetus  was  one  of  eight  montk 
It  was  ehib-footed  and  club-handed;  it  had  six  fingers  on  the 
left  hand  and  as  many  toes  on  each  foot.  There  was  a  hernia 
cerebri  ("f  encephaloeele)  at  the  posterior  part  of  the  head.  Tl^e 
thoracic  and  abdominal  viscera  were  natural,  except  the  kidneyi. 
The  riglit  kidney  weighed  4  oz.  6  drs. ;  the  left,  4  oz.  1  dr*:  tk^ 
were  irregular  on  tlieir  surface  from  numerous  jirojecting  cysti. 
On  a  section  being  made  through  the  centre  of  each,  it  was  found 
that  all  trace  of  kidney  structure  had  <lisapi»eared,  and  that  its 
place  was  occupied  by  an  infinite  quantity  of  cysts  of  differeut 
sizes,  forming  the  whole  mass  of  the  organ  ;  the  calices  were  in 
part  normal,  but  large,  and  the  pelvis  of  each  kidney  was  perfect; 
with  the  ext^eption  that  it  formed  a  blind  sac,  with  no  opening: 
that  is  to  sav,  there  were  no  ureters.  The  bladder  waB  eniall 
and  empty;  there  was  no  trace  of  ureters  on  its  external  sur- 
face; but  internally,  at  the  spots  where  the  ureters  should  have 
entered,  there  were  small  imperforate  papilUe. 

The  structure  of  these  kidueys  was  examined  by  I)r,  Gall 
under  the  microscope,  lie  could  not  detect  any  Beeretingtis^ue* 
and  considered  the  cysts  to  be  olistrueted  and  dilated  MalpighiiO 
capsules.' 

'  Dr.  Dufr«y  (Dnb.  Qunrt.  Journ.,  xU,  p.  4S8)  hns  dc«cribec!  the  foUowingct^ 
in  an  tineacepfaiiluLjs  fftjlu!*  tit  tho  full  tiino    The  fourlti  titid  ftftb  Hngerf  or  \ffAk 
hajids  j«nd  the  correspond  in  sj  toes  on  tlie  ri^ht  foot  wore  united  by  it  web  up  t» 
iheteoond  pluilan^odi  and  there  wiui  ii  sixth  di^it  simiUrlj  unilcd  to  Iho  »iittrt 
length  of  the  llfth.    Tho  k*fl  fiM)t  wjts  normnl.     The  ubdomen  wjis  18inch«ift 
circumferenct'.     There  w«re  Iwo  tumors  found  in  the  nUduniPOp  which  |>ruT<4i'» 
be  Uie  kidneys^  lying  on  itnd  adherent  to  whose  surfrtce  were  the  o\h: 
Fiilltipian  tubes  1efldin«^  lo  a  bifid  uteriw.     The  kidney*  pro?enu?d  the  u^i 
lated  apponrnnce  of  the  foetal  organs,  but  on  section  numeroti^  smaU  Inn. 
cyat*  were  found  of  the  sixe  of  peas,  in   a  tuiUrix  of  a  light  grayish  col' 
which  they  could  not  he  detached,  and  which  contained  a  clear  s«r<Hia  fluid.  Tn 
dislinctlon  between  the  cortical  und  medullary  portions  was  totally  obliieral«d< 
but  the  outline  of  the  calice*  could  be  indistinctly  traced.     The  oret^rs  stf^ftr^ 
viouM;  bladder  empty.     The  right  kidney,  even  after  exposun*  totlMj  air  fon^jm 
days,  weighed  0  oz. ;  the  left  wa^  nppurenUy  of  equal  size. 
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'he  degeneration  has  not  always  been  found  in  so  extreme  a 
degree  as  in  this  case  of  Dr.  Lever.  Geiierally,  some  remnants 
of  secreting  texture  (uriniferons  tubes  and  Malpighian  tnfts) 
have  l>een  detected  in  the  interstice's  between  the  cysts.  In  some 
cases  the  external  surface  is  smooth,  while  the  interior  presents 
R  spongy  or  cavernous  structure,  which,  under  the  microscope, 
resolves  itself  into  myriads  of  minute  cysts.  Tlie  researches  of 
Virchow  and  Forster  have  fully  demonstrated  tliat  the  cysts  in 
these  cases  are  originally  produced  by  dilatation  of  short  sec- 
tions of  the  uriniferons  tubes  into  pouches  ;  these  pouches  after- 
wards become  enlarged  and  separated  from  each  other,  and  at 
length  form  distinct  cysts.  They  are  lined  with  a  tessellated 
epithelium,  and  contain,  at  first,  a  urinous  fluid,  which,  at  a 
later  ix?riod^  when  the  cysts  attain  a  larger  bizq^  becomes  albu- 
minous. 

It  is  curious  that  malformations  of  the  pelvis  of  the  kidney, 
of  the  ureter,  bla<lder,  or  urethra,  or  of  some  other  part  of  the 
body,  nearly  always  coexist  with  congenital  cystic  degeneration 
of  the  kidneys.  Sometimes,  however,  the  lower  urinary  passages 
are  perfectly  open. 

Yirchow  first  pointed  out  the  mechanical  cause  of  this  disease* 
In  all  the  cases  examined  !\v  him  there  was  found  an  imfK?rforate 
state  latresia)  of  the  straight  duets  which  terminate  on  the  pa- 
pilhi* ;  and  he  conjectures  that  this  had  arisen  from  intra-nterine 
inflammation  of  the  duets  of  the  papilla?,  which  ended  in  adhe- 
sion of  their  parictes  and  closure  of  their  calibre.  He  further 
believes  that  the  usual  cause  of  this  intlannnation  is  the  impac- 
tion of  uric  acid  or  the  urates  (Ilarnsaure-infarct)  in  the  straight 
canals  (see  p.  493),  The  closure  of  the  excretory  ducts  neces- 
sarily causes  stagnation  and  accumulation  of  the  urine  through- 
out the  entire  organ,  and  leads  to  dilatations  of  the  uriniferons 
tubes  and  Malpighian  capsules,  and  tlie  ultimate  formation  of 
cjsts,* 

*  Rosier  argues  that  this  view  i*  incorrc*i't.  He  attributes  the  origin  t>f  the 
cystic  kiclncjy  to  an  abnorrnnl  do  vol  op  merit  una  logons  to  atresia  ani,  ii  on -devel- 
opment of  the  nmthra,  iind  8imilnr  conditions;  and  urgos  in  support  of  this  view 
the  lotiil  «bsence  of  the  renal  calicei>  and  polvis,  and  also  the  ureters^  in  many 
CAsei  of  this  disease.  Kiipfcr'*i  investigations  into  the  development  of  the  kid- 
ney, showing  that  the  blastema  fop  the  tubuli  nriniferi  i8  developed  by  itself^  in- 
dependimtly  of  the  evolution  of  the  Wolffian  duct  (which  becomes  ureter  and 
renal  pelvis)  will,  if  confirmed^  tend  greatly  to  strengthen  the  theory  advocati 
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4.  General  Cystic  Degeneration  of  the  Kidneys  in  AdvltH.—Tm 
is  a  somewhat  rare  condition,  thougli  most  museums  fonluin 
specimens.  There  are  two  very  fine  examples  in  the  collectiou 
of  the  Manchester  Infirmary.  In  this  form  of  disease  the  organ* 
are  niore  or  less  enlarged,  so  as  sometinies  to  weigh  several 
poiincU,  and  to  constitute  tumors  in  the  ahdomen  recogui  "' 
during  life.  Both  kidneys  are  ahvays  affected  ;  but  not,  ^ 
ally  in  an  equal  degree.  The  substance  of  the  gland  is  converted 
into  a  niiiss  of  closely  agi^regated  cysts,  lodged  in  an  abundant 
matrix  of  connective  tissue  (see  Figs,  G3  and  64^.  The  cy&tsdo 
not  communicate  ^vith  each  other,  nor  with  the  ealices — except 
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General  eyilio  degencnilon  of  Iho  kklui^y  In  an  aiiilt— rrom  a  jirc|var&tion  In  1 
Manchester  Inflmiary^ini-foiirtb  the  aetual  slxtf. 
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in  rare  cases,  when  some  of  them  siippnrate  and  oiien  into  the 
pelvis.  They  range  in  size  from  a  pinVhead  to  an  orange,  and 
have  walls  of  varying  thickness.     Their  coatents  also  vary: 


by  Koeler,  Oriffin  of  ihe  Omffenitnl  Renal  Ctfttfoid.  Nedi*rlandsch,  Arcb,  t. 
Gen.  in  Nftturkttnde,  18C7,  irflnslntcd  by  W.  I).  Moore^  Dub*  Quart,  Journ», 
xlvi,  256. 
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some  contain  a  limpifl  yellowish  or  reddish  serum ;  others  a 
gelatinous  substance.  The  fluid  within  the  cysts  always  con- 
tains albumen^  but  not  urinary  ingredients.  The  interior  of 
the  cyst  is  lined  witb  epithelium;  and  sometimes  blood-disks, 
pns-eorpiiscles,  and  eliolesterin  crystals  are  found  within  them. 
In  far-advanced  eases  the  secreting  tissue  of  the  kidney  is  almost 
entirely  destroyed  ;  more  frequeritly  remnants  of  renal  tissue  are 
found  in  the  fibrous  matrix  between  the  cysts  and  in  tlie  py- 
ramidal portions.  The  pelvis,  ureter,  and  bladder  are  open,  and 
usually  healthy.  Two  or  more  cysts  may  become  confluent  by 
absorption  of  some  parts  of  their  walls,  and  then  an  irregular 
cavity  is  produced,  with  fibrous  bands  or  fnena  passing  from 
side  to  side. 

Quekett  attributed  the  formation  of  these  cysts  to  dilatations 
of  the  Malpigbian  capsules  ;  but  the  observations  of  Dr.  Conway 
Evans^  and  Dr.  Bristowe,^on  what  appear  to  have  been  incipient 
eases,  lead  to  the  conchision  that  they  are  formed,  as  in  the  con- 
genital eases,  by  expansion  of  sections  of  the  iirinifcrous  tubes, 
and  occlusion  and  atrophy  of  the  intermediate  portions.  Inde- 
pendent sacs  are  thus  constituted,  which  at  first  are  so  minute 
that  they  can  only  be  seen  with  the  microscope,  but  at  a  later 
period  they  enlarge  into  visible  cysts. 

The  clinical  history  of  these  cases  lias  been  but  ir!ii>erfeet!y 
studied.  Of  fifteen  cases  which  I  have  been  able  to  collect — 
including  one  contributed  by  myself^ — ten  were  men  and  five 
women;  most  of  them  were  about  the  middle  age;  ten  were 
between  forty  and  fifty  years  of  age;  one  was  ^'old,"  one  was 
thirty-nine,  and  the  youngest  thirty.  The  symptoms  during 
life  are  not  very  distinctive.  The  course  of  the  disease  is  essen- 
tially chronic:  the  secretion  of  urine  goes  on  to  an  advanced 
period,  without  marked  diminution — it  may  oven  be  greatly 
increased.  An  unnaturally  low  density  would  appear  to  be  a 
tolerably  constant  phenomenon,  at  least  in  the  advanced  stages. 
The  end  (if  the  patient  die  of  the  renal  aifection  and  not  of  some 
complication),  is  usually  sudden,  with  manifestations  of  urfeuiic 
conia  and  convulsions.  In  a  case  cited  by  Rayer,  there  were  re- 
current attacks  of  excessively  violent  lumbar  pains,  severe  gas- 


I  Pfttb.  Soc,  TrftiTB.,  vol.  v,  p.  183. 
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trie  symptoms,  abundant  discharge  of  a  watery  urine,  and  lastly, 
eoiivulsions,  delirium,  and  coma.  In  another  case  recorded  by 
the  same  author,  the  patient— whose  only  previous  eufFerius:* 
consisted  in  old-standing  dysiK*ptic  sytnjitoms— was  suddenly 
seized  with  coma,  resolution  of  the  members,  and  convulsive 
upturnine;  of  the  eyes,  which  ]>roved  fatal  in  twelve  hours,  lu 
two  eases  reported  by  Dr.  Wbipham,'  the  closing  symptoms 
were  bronchitis  with  urgent  dyspepsia,  without  coma  or  con- 
vulsions. Albyniinoria  and  recurrent  hjt.'maturia  are  among 
the  most  coni^stant  syinptome.  In  Dr.  €/onway  Evans's  ca^e,  the 
urine  was,  however,  not  albuminous  on  the  day  of  death,  nor 
two  months  previously.  Death  was  caused  in  this  case  by  car- 
diac disease,  and  the  renal  degeneration  was  not,  comparatively 
siM?aking,  very  far  tuh^anced. 

The  latent  and  insidious  course  of  the  disease,  with  sudden 
storniy  termination,  is  well  illustrated  in  the  following  example, 
which  recently  occurred  in  my  practice: 

On  Saturda}^  evenincr,  October  28th,  18T1,  I  was  requested  hv  Mr, 
R.  Hcathcote  to  see  >Irs.  8.,  a  inanied  lady  of  forty -eight.  lit:  m- 
formed  nie  that  tlie  patient  was  the  mother  of  several  ehildreut  ^f 
whom  the  yoimgest  was  four  j'ears  old.  The  meases  still  cnti tinned, 
but  irregularly.  Some  three  months  previously  she  had  been  auder 
his  care  for  neuralgia  and  auiemia,  which  yielded  readily  to  quiuine 
and  iron.  Since  then  she  had  been  in  her  nsual  fair  health  up  to  ill* 
previous  Monday,  when  she  was  suddenly  attacked  with  vomiting* 
The  vomiting  cfaitinned,  almost  iaeessiintly,  during  the  current  wcek| 
and  no  urine  had  been  voided  siace  Tuesday*  Early  on  Saturday 
morning,  she  was  seized  with  an  epileidie  lit ;  tiiis  was  succeeded  hf 
two  UKire  in  the  course  of  the  <h\v.  At  noon,  about  six  ounces  of 
urine  were  withdrawn  by  catheter,  TIuh  wixb  of  normal  appearaucc, 
but  it  contained  a  moderate  amoinit  of  alhuincn. 

When  I  saw  her  in  the  evening,  the  Vf>niiting  still  persisted,  ac- 
companied with  devouring  thirst.  The  patient  was  nearly  fully  t*on- 
8eiou8,  There  was  great  restlessness,  with  tossing  of  the  limbs  and 
moaning.  The  bowels  had  been  oi>ened  b}'  injection.  The  pupiU 
were  stronglv  contracted,  and  the  tongue  was  dry. 

On  exauiiniug  the  loins,  I  detected  two  soft  elongated  swellings  OT 
tumors,  one  on  each  side  in  the  renal  regions.  The  tumors  apj»eared 
about  the  same  size,  and  might  be  about  as  large  as  a  cocoanal,  but 
of  greater  length.  They  did  not  llueluate.  Both  thinks  were  dull  on 
percussion.  I  ventured  to  ex^jress  tlic  oi>iiiion  that  we  had  tt>  do  wilh 
cystic  degeneration  of  the  kidneys,  basing  the  diagnosis  on  the  unemic 
complexion  of  the  symptoms,  the  existence  of  two  soil  renal  luinurs 


*  Path.  Sue.  Tnm*.,  vol.  xxi,  p.  244. 


ILLrSTRATIYE    CASES. 


with  alhumimiria.     If  this  diagnosis  were  correct,  there  couUl  be  no 

question  of  curative  treatment.  It  was  aii^pfosted,  however,  that  the 
liinil'iar  swellings  niiirht  jiossihly  consist  of  fecal  accmnulation.  The 
treatment  was  accordingij^  directed  to  remove  these.     Sulphate  of 


Fio.  u. 


Left  kidney  of  Mrt.  S*— •howinj  comiitet^  cystic  iransfunu:itit>ti  ortlu?  or^pm— flboiU  ouesbair 

llie  actual  si2L\ 


maj^esia  etieniata  were  ordered  to  be  repeatedly  admitiisterefl,  and 
belladonna  in  pill  was  i^dveii  by  the  month.  Xotliing  iivaik^iL  In  tlie 
course  of  the  night  the  patient  had  six  epileptic  lit^,  anil  when  we 
saw  her  on  Sunday  monuiig  she  was  barely  conscious.  The  stomach 
was,  however,  much  (piieter,  and  she  had  been  able  to  retain  a  con- 
siderable arauunt  of  liquid  nourishment.  Xo  urine  liad  been  voided, 
but  lii  oz»  were  withdrawti  by  catheter.  This  was  pale  amber,  clear, 
faintly  aikaline ;  it  was  slightly  alhuminons  (aht.  j'2)i®P-  §*"•  1013, 
After  it  had  l*een  kept  lijr  twelve  lionrs,  it  deposited  a  copious  sedi- 
jnent  of  triple  and  amorphous  pliospliates,  and  spheres  and  dumb- 
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bells  of  urate  of  aniroonia,  but  no  casts  of  tubes  could  be  detect^ 
During  the  course  ofStinda)'  and  8unday  night,  tbe  epileptic  seizures 
recurred  again  and  again,  ami  death  took  place  ou  Monday  niornbg, 
alter  an  illness  of  almost  exactly  a  week. 

Auiopi'tj Tbe  body  was  tolerably  well  nourisbed.     Only  tbe  aMo 

lueti  was  examined.  All  tbe  organs  in  it  were  healthy  except  ibe 
kidneys.  The  kldiieys  presented  typical  examples  of  cystic  degenori* 
tion  (.see  Fig,  <14).  They  were  considerably  enlarged,  and  appeared 
to  consist  entirely  of  a  congeries  of  large  and  small  cysts.  The  right 
weighed  28  oz.  aud  the  lelX  "2lj  oz. ;  they  were  of  an  elong:ated,  ovul 
form,  between  eight  and  nine  inches  in  length,  and  four  inches  m 
thickucss.  On  section  of  the  right  kidney,  not  a  particle  of  normal 
renal  tissue  could  he  seen  ;  the  entire  organ  was  converted  into  cjnts 
and  iuterveuirig  iibrons  tissue.  The  lefl  kidney  was  not  so  com- 
pletely degeuerated.  The  cortical  substance  was  all  transformed  into 
cyats  and  fibrous  matrix;  but  the  pyramids  were  not  wholly  tie- 
stroyed.  The  papillte  could  stili  be  distinguished,  together  with  t 
short  length  of  the  anuexed  portions  of  the  pyramids.  These  \\tt' 
sented  a  pale-red  striated  ai>pearance.  Judging  roughly,  about  ft 
twentieth  part  of  the  renal  tissue  might  be  said  still  to  exist,  and  on 
the  services  of  this  remnant  the  initicnt's  life  must  have  latterly  de- 
pended.  It  is  most  strange  that  life  could  have  been  protracted  uulil 
this  extreme  degree  of  destrui-tion  had  been  reached. 

The  cysts  varied  in  size  from  a  pea  to  a  walnut;  most  of  iheiu  were 
as  large  as  marbles.  Their  contents  were  (generally)  a  clear  yellow, 
highly  alliuuiinous  serutn.  Some  were  opaque  and  semi-solid,  either 
yellowish  or  dark  red.  These  diflerences  depended  ou  two  ctrcu Di- 
stances, namely,  tJie  degree  of  inspissation  and  degeneration  of  th« 
contents,  and  on  etiusion  of  blood  into  the  C3'sts.  Under  the  mlcrtK 
scope,  the  yellow  semi*solid  eonteuts  were  found  to  be  com|>osed  of 
free  fatt}-  and  alhuiuinous  grannleS|  and  large  numbers  of  so-called 
*' granular-corpuscles.*-  A  few  plates  of  chojesterin  and  crystals  of 
trit^lc  pho^phate  were  also  found.  No  traces  of  urea  or  uric  acid 
could  be  detected. 

Tbe  following  example  from  Briglit's  memoirs  on  abdominal 
tumors  (New  Syd,  Soc's  publications,  vol.  vi,  p.  208)  sliowe  the 
successive  appearance  of  a  renal  tumor  first  on  the  left,  then  oit 
the  right  side  of  the  abdomen,  and  gives  au  excellent  picture  of 
the  disease. 


Mr. 


~,  about  thirty,  seen  by  Dr.  Bright,  November,  183,i.     VL\% 


aspect  bespoke  a  man  laboring  under  some  formidable  chro!Uc  diseatie. 
He  was  evidently  ujuch  emaciated  and  greatly  enfeebled.  lie  passed 
a  moderate  rpiantity  of  urine,  which  was  aciil,  light-colored,  and  albu- 
minous. His  present  illness  dated  about  two  years  bark,  at  whicb 
period  he  had  decided  ha?matnria,  which  continued  at  intervals  for 
sometime.  Since  that,  he  had  never  considered  hiujself  in  healtli; 
lu'  bad,  Iniwever,  imrsued  his  usual  occupation  till  lately,  but  for  the 
last  four  months  he  had  been  more  decidedly  au  invalid.    A  tumor  wu 


to  be  distinetl}'  ascertftiiied  in  the  left  liinibar  space,  where  it  ap- 
peared pretty  firmly  fixed  (see  Fig.  65).  It  might  be  fairly  gnisped 
by  the  hand  so  placed  tlsat  Hie  tluimb  was  near  the  .stiine,  and  the 
finger  advanced  into  the  hypocliondriac  region.  The  history  of  the 
case,  the  state  of  the  urine,  and  {hv  sil nation  of  the  tnninr,  all  led  to 
the  eB^y  derision  that  the  tnmor  dei)ended  on  enlarged  kidney.  Wlien 
felt  in  front,  the  sjileen,  or  t!ie  descending  culon  loaded  with  faeces, 
suggested  themselves  j  but  the  fact  that  it  seemed  to  belong  rather  to 

Fio.  60. 


Disg7»m  ahowlag  the  situation  of  th^  tumors  in  the  csk  of  a  patient  with  foncrAl  cjnllc  degener- 
ation of  tjoih  kldoern  (after  Brlj^btj. 

the  posterior  than  the  anterior  part  of  the  abdomen,  and  ita  iixed  feel, 
would  have  removed  these  donbts,  bad  not  the  hi  story  of  the  case 
pointed  so  distinetl}'  to  the  kidney.  The  exact  natnre  of  the  renal 
clUease  was  less  obvious.  The  very  considerable  enlargement  of  the 
organ  did  not  belong  to  tlie  nsual  his^tor>'  of  albumhious  urine,  and 
the  general  loss  of  power  bespoke  some  formidable  organic  disease. 
He  was  ordered  a  well  regulated,  nourishing  diet.  Tlic  Emplast. 
Aromoniaci  c.  llydrarg.  was  ajudied  to  the  seat  of  the  tnraor;  and  the 
uva  ursi  in  infusion,  and  sligiil  alkaline  preparations,  were  directed 
to  be  taken.  Untler  lliis  treatment  flattering  reports  were  at  first  re- 
ceived, but  the  disease  ailvanced,  all  the  symptoms  became  worse, 
enlargement  of  the  right  kidney  also  became  percepLihle,  the  nrine  re- 
mained modenitely  c(»agulaii!e  (about  a  pint  and  a  half  in  twenty-four 
hours),  and  be  sulicred  a  great  dcfil  of  pain  at  the  ueck  of  the  bbulder 
from  the  freqnent  passing  of  fibrinous  coagnla  of  a  slight  pinkish- 
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yellow  color,  about  an  incli  long,  and  apparently  moulded  bj  tk 
urethra.  His  enmeiation  became  extremet  and  he  had  frequent  r^ 
turns  of  hieniaturia^  From  the  middle  of  February  he  was  cora- 
]iletely  confined  to  his  bed,  ex|»et*tiiig  death  daily.  la  li»e  lir«t  week 
of  Ai«ril  he  experienced  some  slij^lit  eouvnlsive  seizures,  and  fell  into 
a  state  of  coma  for  a  few  hours  before  his  death,  which  occurred  al)ottt 
the  loth  of  xVpriL 

Both  kidneys  presented  most  extreme  specimens  of  vesicnlated  dis- 
ease;  the  left  was  the  largest,  and  was  probably  eiglit  or  ten  tiiuns 
the  natural  fc.ize,  while  the  right  was  at  least  six  times  the  sixe  of  the 
beallhy  kidney.  The  whole  appeared  made  up  of  a  congeries  ofvesi- 
eles,  from  tlie  size  of  a  pi«^eon's  egg  to  a  pea;  and  the  substance  of 
the  kidney  was  almost  obliterated  ;  nothing  but  a  thin  layer  of  secret- 
ing structure  remaining,  and  that  greatly  altered  tVora  the  natanl 
texture.  The  pelvis  of  the  kidney  and  the  niammillary  proces*es 
alone  retained  a  tolerably  healthy  appearance;  the  lining  merahnuic 
of  the  jjelvis  had  no  undue  vascularity,  and  was  perfeeth*  smooth;  tlw 
mammillary  processes,  though  somewhat  flattened,  showed,  when  di- 
vided^ the  healthy  organization;  the  ureters  were  healthy,  hut  the 
retml  vcj^sels,  particularly  the  veins,  were  large.  The  other  viscera 
were  healthy,  and  the  bladder  contained  half  a  pint  of  nriiie. 

The  enormous  size  whieli  tlie  kidneys  Bonietimee  attain  in 
tins  disease,  and  the  abrupt  ternunatioii  of  life,  are  illnstrate^l 
by  tlie  following  renmrkable  case  recorded  by  Br.  Hare^Patb. 
tSoc.  Trans.,  1850-1,  i*.  181):  1 

A  man^  ivL  4r>,  was  seejj  in  January,  1850,  for  an  attack  of  pleurisy. 
Under  trcatmeut,  he  recovered  and  returue«1  to  his  business,  until  ibc 
5th  of  Mareli,  when  Dr.  Hare  was  again  called  in.  The  night  pnpvi- 
ously  he  had  passed  a  cousideraljle  quantity  of  vcr^^  blood}'  arine, 
which  had,  apparently,  given  him  great  relief  from  a  constant  paiob^ 
had  in  the  lett  loin.  On  examioalion  of  the  abdomen,  which  liatl 
lately  l»ccome  larger  than  usual,  a  tumor  was  found,  ex  ten  dins*  from 
the  cartilages  of  i lie  false  ribs  *>f  tiie  left  side  to  about  an  inch  beloir 
the  level  of  tlie  lUiilMlieus,  and  forwards  to  witliiu  about  an  i neb  of 
t!ie  median  line.  On  percussion  it  wa.s  rbdl,  and  there  was  no  hitc^ 
val  of  resouauee  between  the  liimor  and  the  cartilages  of  thr  rib»; 
ami  the  dulness  on  percussiiui  extended  ujuvards  beyond  tl»e  loner 
margin  of  the  latter;  the  anterior  border  was  rounded,  but  pres^enlcd 
no  signs  of  11  net  nation. 

In  April,  a  considerable  alteration  wasoliserved  to  liave  taken  place 
in  the  tumor;  it  still  felt  solid  and  without  tluctuation  ;  the  lower 
border  extended  an  inch  and  a  half  below  the  level  of  the  anterior 
suiterior  si>ine  of  the  ilium.  Its  anterior  border  was  deeply  nolched 
on  a  level  with  t!ie  nmlulicus,  and  pereitssitui  was  resonant  at  thte 
notch,  as  also  for  some  distance  oblic[uel3*  across  the  turnor.  It  jiW* 
seuted  very  much  the  |ihysical  signs  of  a  clonble  tumor,  or  of  two 
tumors;  on  placing  one  hand  over  the  lower  part  of  the  abdomen, and 
pressing  with  the  other  against  the  lelt  loin,  although  the  tumor  c«njld 
be  very  slighlly  move*l,  it  ajipeared  to  move  as  one  mass.    Dr.  HHgltt, 
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who  also  saw  the  ease,  spoke  confidently  as  to  its  being  "all  kidney 
with  intestine  passing  over  it,  and  thus  giving  the  appearance  oTtwo 
tumors;''  there  was  also  now  a  Blight  interval  of  resonance  between 
the  cartilages  of  the  false  ribs  and  the  tumor.  The  nrine,  which  hntl 
contained  blood  two  or  three  times,  was  now  clear. 

On  the  nth  of  December,  he  fell  suddenly  from  his  chair,  couvnlsed 
and  iusensihie;  this  was  fallowed  by  sleepiness,  numbness  in  both 
hands,  and  frequent  twitch  in  gs. 

On  the  l!2th,  when  ,seeu  by  Dn  Hare,  be  had  a  vacant  expression, 
wandered  a  little  but  answered  sharply  when  spoken  to;  there  were 
slight  twitehiugs  of  tiie  upper  extremities.  Pulse  72 ;  feet  and  legs 
rather  a:*dematous.  The  tumor  a|>peared  ranch  the  same  as  in  April, 
except  that  it  extended  ratlier  beyond  the  median  hue,  and  that  the 
notch,  at  its  anterior  border,  was  less  marked.  Urine  pale,  without 
sediment,  sp.  gr.  lOOM,  containing  one-tenth  ailmmen. 

On  the  I'dih^  he  had  two  tits^  scunewliat  similar  to  those  on  the  %h^ 
and  he  died  on  the  Kith,  probably  from  the  presence  of  urea  in  the 
blood. 

Atdopsij. — The  left  side  of  the  abdomen  was  ofeni>ied  by  an  enor- 
mous tumor,  which  proved  to  be  the  left  kiduey,  the  intestines  being 
pnshed  over  to  the  right  side.  The  tumor  also  extended  under  the 
intestines  half-way  across  the  right  half  of  the  abdomen ;  its  nj*per 
enrface  was  adiierent  to  tiie  dia|>hragm,  and  it  had  so  comiiressed  the 
spleen,  that  the  latter  formed,  as  it  were,  a  cap  to  the  kidney  ;  the 
pancreas  was  carried  forwards,  and  was  adherent  transversely  to  the 
anterior  surface  of  the  tumor,  near  its  upper  part ;  the  descending 
colon,  somewhat  contracted,  was  likewise  adlierent  to  its  anterior  sur- 
face, but  perpendicularly',  so  as  to  divide  it  into  two  nearly  equal  por- 
ttans* 

The  kidney  measured  15|^  inches  in  length,  9^  in  breadth,  and 
about  23  in  circumference,  and  weighed  exactly  H)  lb. ;  it  still  retained 
somcwliat  the  kidney  shape,  but  its  surface  was  uneven  from  the  [iro- 
j<*ction  of  different  cysts.  It  consisted  of  one  enormous  congeries  of 
cysts,  varying  in  size  from  a  small  pea,  to  a  cavity  holding  more  than 
a  pint  of  lliiid ;  the  larger  cysts  were  at  the  surface,  the  smaller  ones 
being  about  the  centre;  many  of  the  smaller  eysts  jirojeeted  more  or 
less  into  the  cavity  of  the  larger  ones;  they  presented  dilfereut  tints, 
from  a  dark  purple,  to  a  light  straw-color  (the  latter  much  more  rare 
than  the  former),  according  to  the  cohir  of  tlie  contained  fluids;  the 
darker  tluid  was  generall,y  the  thickest,  and  at  the  bottom  of  those 
cysts  there  was  more  or  less  of  a  dirty-red  grnmonsdooking  matter, 
which  was  wanting  in  those  containing  the  lighter-colored  tluid.  The 
tbickness  of  their  walls  varied  generally  in  proportion  to  their  size, 
the  larger  having  the  thickest  parietes.  No  trace  of  the  proper  strnc* 
tiire  of  the  kidney  was  <liscoveral*le,  l*be  fluid,  under  the  microscoj>e, 
showcil  an  immense  numher  of  bloijd-disks  (more  abundant  in  the 
darker  fluids),  some  oil-gh4>ules,  exudative  corp\iscles,  portions  of  the 
tubules  of  the  kidney,  and  a  considerable  number  of  plates  of  choles- 
terin. 

The  right  kidney  presented  incipient  disease  of  the  same  kind,  and 
was  enlarged  to  double  its  natural  size. 

as 
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There  was  a  slio^lit  hyi>ertro])liy  of  the  heart,  and  a  hernia  above 
the  iimhilicLis:  the  remaitnug  viscera  were  natural. 

In  the  fnllowing  case  described  by  Dr.  Oray  (Patb.  Soc.  Trans., 
vol  vi,  p,  267),  the  disease  appeared  to  he  oceasiotied  by  exter- 
nal violence :  death  was  not  preceded  by  cerebral  symptoms,  but 
by  voniiting  and  hiccough,  possibly  of  urfemic  origin. 

A  man,  mt.  40,  much  emaciated  and  ainemie,  who  had  lie  en  very 
intemperate  when  vounij,  was  aduiitted  into  St.  Ueorge's  Huspitali 
March  7th,  1855. 

He  dated  the  commencement  of  his  present  illness  seven  years  a^o, 
when  he  received  a  severe  injury  of  tlie  Ijack;  for  some  time  a  iter  this 
accident  he  pa^ssed  blood  in  hi*t  urine.  Tie  theu  partially  recovered, 
bnt  during  tfie  three  roHowirif;  winters  be  otlen  paHsed  a  small  quantity 
of  lilood,  and  suHered  much  from  ]iain  iJi  Jiis  loins.  Five  weeks  before 
his  admission  into  the  hospital,  lie  fell  on  bis  right  hip,  and  then  the 
hjematuria  and  pains  in  the  loins  returned  in  an  aggravated  form. 
When  (Irst  admitted,  he  was  in  a  very  weak  and  exhausted  condition; 
the  pulse  was  exceedingly  feeble,  and  the  urine  was  loaded  with  blood  ; 
vomiting  and  hiccough  sni»erveued,  and  he  died  exhausted  on  the  10th 
of  March, 

Aulopm/, — There  was  exteiii^Lve  cystic  transformation  of  both  kid- 
neys ;  and  to  such  an  extent  bad  the  disease  proceeded  that  the  natural 
structure  of  the  glands  could  in  no  part  bo  detected.  The  right  kid- 
ney weighed  3lk  lOoz. ;  the  left,  3ib,  They  were  each  about  ten 
inches  in  length,  lobtilalcd  on  their  surfaces,  and  composed  of  numer- 
OILS  separate  cysts,  vurviug  in  size  frum  a  pea  to  a  small  apple.  The 
contents  of  some  of  I  lie  cysts  were  t  ran s[ia rent  and  colorless,  of  others 
faint  yellow,  of  others  ciioeolnte.  The  coh^r  in  these  last  appeared  to 
depend  on  blood-disks  and  their  d<fbri9.  The  pelvis  of  the  kidne}' 
and  the  ureter  were  not  dilated. 

All  tJie  other  ortraus  were  natural,  with  the  exception  of  the  hings, 
wliich  were  tedematous. 

The  prinmry  lesion  in  this  class  of  cases  is  probably  the  same 
M  in  the  congenital  cases,  and  consists  in  a  progressive  occlusion 
of  the  ducts  of  the  pyramids,  leading,  nt  a  later  peritxl.  to  saccu- 
lar dilatations  of  the  tubes  of  the  cortex,  and  finally  to  the  for- 
mation of  myriads  of  separate  cysts.  The  occlusion  of  the  ducts 
of  the  pyramids  may  (conceivably)  ariee  from  inflammatory  ad- 
hesion of  their  parietes,  or  from  obstrnetion  of  their  calibi*e  by 
plugs  of  coagulated  Idood.  In  l»r,  Gray's  ease,  just  related,  the 
latter  explaimtion  would  appear  to  be  a  not  improbable  one. 

General  cvntic  de^^eneration  has  evident  aftinities  with  the 
granular  atro[»hic  forms  of  Bright's  disease,  and  probal^ly  re- 
quires a  similar  treatment. 
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Cancerous  growths  of  the  kidney  may  be  primary  or  second- 
aiy.  Primary  cancer  is  attended  by  its  proper  symptoms  and 
physical  signs:  it  runs  a  distinctive  course,  and  constitutes  the 
cause  of  death.  Secondary  cancer,  on  the  other  hand,  occasions 
neither  symptoms  nor  physical  signs:  it  is  either  a  part-mani- 
festation of  a  general  cancerous  cachexia,  or  an  incident  in  the 
progress  of  primary  cancer  of  some  other  organ  ;  and  its  exist- 
ence is  usually  unsuspected  until  the  autopsy.  It  is  therefore 
necessary  to  consider  the  two  conditions  apart — the  latter  in- 
deed very  briefly,  as  it  has  little,  if  any,  clinical  interest. 


Fancee  of  the  K1 


A* — PRIMARY  CANCER  OF  THE  KIDNEY. 

The  following  closoription  is  based  ou  an  analysis  of  68  cases, 
of  whifh  64  were  eollectod  from  various  sources,  and  4  coDtrib- 
uted  by  myself  In  all  of  tbeiii  tlie  disease  was  followed  toil? 
fatal  termination,  and  tbe  diagnosis  verified  by  dissection  after 
death. 

The  cases  naturally  fall  into  two  groups — children  and  adults; 
and  it  will  be  desirable  occasionally  to  distinguish  the  one  clas? 
from  the  other*  Tbe  tirst  group  embracers  25  cases  under  the 
age  of  ten  years — indeed  all,  except  three,  under  five  years* 
The  second  group  includes  43  adults  between  the  ages  of  nine- 
teen and  seventy. 

llorlfkl  Anaiotfif/. — The  species  of  cancer  found  in  the  kidney 
is  altuost  invariably  the  encephaloid  (tnngus  hfematodes).'  It 
varies  greatly  in  consistence  and  vascularity.  In  one  instance 
it  is  described  as  being  as  soft  as  tbe  milt  of  a  fish ;  more  com- 
monly it  is  about  as  hard  as  human  brain.  The  mass  is  seldom 
of  uniform  consistence  throughout,  and  it  is  frequently  the  site 
of  extensive  hemorrhage.  Cavities  containing  as  jaiuch  as  a 
pint  or  more  of  clotteil  or  fluid  blood,  or  of  blood  mixed  witL 
cancerous  detritus,  have  sometimes  been  found  within  the  tumor 

iSi'irrbus  is  very  rare  in  the  kidney.  Wilson  meutious  such 
a  condition,  but  his  description  is  vague.  Kayer  in  one  instance 
found  a  mass  resembling  mammary  scirrhns  in  the  midst  of  ao 
enceiihaloid  kidney/  and  Dr.  Walsbe,  amo!)g  the  unpublieli^l 
drawings  of  Carswell,  discovered  one  of  seirrhns  of  the  kidney; 
*^  the  entire  organ  was  converted  into  a  gray-colored  substaiK^, 
souKnvbat  transparent,  and  of  the  hardness  of  fibrous  t' 
It  was  intersected  in  various  directions  by  pale-coloi*ed  i ..,.-.  , 
which  w^ere  opaque  and  firmer  than  the  intermediate  gray  sal*- 
stance.  It  yieldeil  only  a  small  quantity  of  seroaity  on  pressnne; 
-and  presented  few  or  no  bloodvessels.''  (Walshe,  h  c,  380.) 


*  Two  CHSG9  fire  rcportod  In  tlic  Path.  Soc.  Trnns.,  xiti,  pp.  23f»,  241,  in  on^of 
which  Mr.  De  Morgan  found  tbe  f^flncernus  mutter  tirriiTier^d  in  a  viUmu  mto- 
nw  I  nnd  in  the  other,  recorded  by  Dr*  Murchison  (a  cusp  of  villous  dif«tt«<>^ 
the  bladder),  tho  inucuus  membrane  lining  the  pelvis  »nd  ctilices  of  both  kU* 
neys  waa  studded  with  !oni«;  villous  processes. 

3  A  sintiilnr  cii*e  is  recorded  by  Dr.  E.  R.  Townsend,  Jr.,  of  Cork-    \t>^'^ 
'Quart  Jouriu,  xlv»  219.) 
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Colloid  has  been  occasionally  found  forming  a  part  of  an  eti- 
cephaloid  kidney. 

Epitiielionia  has  not,  so  for  ae  I  know,  been  found  in  the  kid- 
ney, except  in  one  ease  published  by  Robin.  In  this,  the  right 
kidney  of  a  man  aged  tifty-one  waa  replaced  by  a  large  mass  of 
adventitious  tissue,  of  which  part  was  Sf jft  and  part  hard.  Both 
portions  were  composed  of  cells  of  epithelial  character,  most  of 
them  closely  approaching  the  appearance  of  pa^^emen  t-epitheliu  m , 
Snd  attaining  in  the  softer  portions  enormous  dimensions.  Some 
of  the  largest  measured  /pj  of  a  millimetre  in  length.  None 
were  found  disposed  in  nests  as  in  an  ordinary  cutaneous  epi- 
thelioma.^ 

Encephaloid  invades  the  kidney  sometimes  in  the  nodular, 
sometimes  in  the  intiltrated  form.  It  always  begins  in  the  cor- 
tical substance,  and  afterwards  involves  the  pyramids*  The 
tunica  propria  is  commonly  thickened  into  a  strong  fibrous 
membrane. 

When  the  whole  organ  is  uniformly  infiltrated,  its  natural 
shape  and  position  may  be  tolerably  preserved,  even  when  it  is 
enlarged  to  many  times  its  original  volume.  But  when  a  nodule 
grows  from  one  end  of  the  gland,  leaving  the  remainder  exempt, 
an  irregular  tumor  is  formed,  whicb  may  assume  shapes,  and 
grow  into  situations  very  embarrassiTig  for  the  diagnosis.  The 
exempted  portions  rarely  preserve  their  healthy  state:  the  se- 
creting structure  wastes  and  degenerates,  or  it  suppurates — 
though  this  is  rare. 

It  is  a  marked  characteristic  of  primary  renal  cancer  that  it 
forms  a  tmnor  generally  of  large,  often  of  gigantic  proportions, 
which  may  stretch  from  the  loin  to  the  umbilicus,  and  from 
beneath  the  ribs  to  the  pulies,  and  weigh  ujany  pounds.  In  31 
out  of  our  68  cases,  exact  information  is  given  as  to  the  weight 
of  the  tumor.  In  16  children  its  average  w^eight  was  8 J  lbs. ; 
the  smallest  was  1  lb.  9  ox.,  jind  the  largest  31  lbs. !  In  15  adults 
the  average  weight  of  the  tumor  was  9J  lbs.:  in  one  case  the 
growth  ^vas  aV»ont  the  size  and  weight  of  the  natural  kidney  ; 
in  another  it  weighed  15  oz. ;  in  t\vo  others  it  w^eighed  Ih  lb. ; 
in  several  it  varied  from  3  to  11  Ih.,  and  in  two  attained  a  weight 


I 


L" 


1  Ch.  Robin.     Memoir  sur  T Epithelioma  du   Rein. 
iberi,  Aimt.  Pathol. ,  it,  S51. 


PtirU,  1855.    See  al^o 
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of  27  ITjb.  The  enormous  masses  found  in  young  children  ar? 
really  remarkalile*  In  one  example,  recorded  by  Mr.  Spencer 
Wells,  a  growth  weighing  between  16  and  17  lbs.  was  taken 
from  the  body  of  a  child  only  four  years  of  age  (Path,  Jnx', 
Trans,^  xiv,  179). 

The  Burface  of  ati  eneephaloid  kidney  is  usually  soil,  irregu* 
larly  lohulated,  and  of  unequal  eonaistence,  Kot  unfrequeiitly  it 
yields  a  deceptive  sense  of  fluctuation,  especially  in  certain  epoti. 

Renal  enee]>haloid  is  liable  to  the  same  aeeident.s  (degenera- 
tiou,  softening,  suppuration,  hemorrhage)  as  soft  cancer  else- 
where. In  an  instance  mentioned  by  Bright,  the  softened  mafis 
burst  into  the  peritoncura  ;  in  another,  by  Kayer,  a  cancer  of 
the  right  kidney  ulcerated  into  the  duodenum ;  in  a  third,  by 
Abele,'  the  disease  broke  through  the  abdominal  parietes  afort- 
lught  before  death,  and  formed  a  fungous  ulcer  through  whicli 
a  portion  of  the  colon  protru<led  and  ultimately  mortified. 

The  tumor  generally  contracts  extensive  adhesions  to  the 
surrounding  parts.  The  colon  is  invariabl}^  found  in  front  of 
the  growth — though  souietimes  flatteneil  and  empty.  The  other 
abdominal  viscera  are  thrust  aside  as  the  tumor  enlarges:  tlie 
small  intestines  are  pushed  over  into  the  oppiosite  Bank.  When 
the  growth  affects  the  right  kidney,  the  liver  is  displaced  to  left, 
often  twisted  on  its  transverse  axis  so  thnt  its  up[)er  surface 
takes  a  vertical  direction  and  applies  itself  to  the  costo-abdoni- 
inal  wall.'  This  distortion  has  been  especially  observed  where, 
as  in  l)(klerlein*s  case,  the  growth  protrudes  from  the  upper  end 
of  the  kidney,  and  makes  its  way  into  the  right  hypochondrium. 
When  the  tumor  is  constituted  by  the  left  kidney,  the  stOTuach 
is  pushed  to  right,  and  the  spleen  carried  high  up  into  the  vault 
of  the  diaphragm.*  The  thoracic  viscera  are  displaced  upwards 
more  or  less  according  to  the  bulk  of  the  tumor^  and  in  various 
directions  according  to  the  side  affected.  Among  other  effects 
on  the  adjacent  parts,  caries  of  the  vertebrae  was  twice  found: 
more  or  less  compression  of  the  inferior  cava  generally  exista 
towards  the  later  periods,  occasioning  cederaa  of  the  legs,  and 
sometimes  (though  rarely)  ascites. 


1  Schmidt's  Jahrb.,  Bd.  v,  p.  37P. 

■  In  Cri*e  11,  roportud  a  few  pages  furlhor  on,  tbe  poflition  of  the  spliwti  w*» 
exceptiaEial — il  wafl  CArrlcd  downward  lowurd  the  iliiic  fossH  in  front  of  \h*f 
tumor. 


feueralJy  more  o 
vol  veil,  and,  in  the  nuLJority  of  cases,  the  ureter  was  peniiaiieotly 
occluded  hy  exteiisiou  of  the  cancerous  growth  into  it,  or  by 
blood-clots,  or  by  the  pressure  of  the  main  tuiuor. 

The  renal  veins  in  several  instances  contained  encephaloid 
matter;  and  in  sonic  of  the  eases  it  conkl  be  traced  as  far  as  the 
vena  cava. 

In  the  overwhelming  majority  of  cases  only  one  kidney  was 
affected.  Out  oi  61  instances  which  sui>t>ly  information  on  this 
point,  the  disease  was  confined  to  one  kidney  GO  titncs.  In  seven 
cases  both  kidneys  were  involved ;  but  in  three  only  of  these  did 
the  disease  apfHiar  to  be  prima ry  on  both  sides  ;  in  the  other  four 
one  kidney  was  the  seat  of  primary  cancer,  which  formed  a  tu- 
mor, while  its  fellow  only  contained  small  secondary  nodules. 
In  the  »:»0  uniUitcral  cases,  each  kidney  was  affected  an  equal 
mini  her  of  times. 

The  primary  disease  in  the  kidney  was  associated  with  sec- 
ondary det>osits  elsewhere  in  31  out  of  51  cases  whicli  give  de- 
tails on  this  point;  in  the  remaining  20  cases  all  other  parts 
were  exempt.  The  most  frequent  seat  of  secondary  deposits 
were  the  lymphatic  glands  in  the  hilus  of  the  kidney,  and  the 
vertebral  and  mesenteric  glands.  These  glands  formed  in  some 
of  the  cases  a  large  tumor,  which — as  in  a  case  to  Ije  presently 
related ^ — transcended  the  dimensions  of  the  renal  tumor,  and 
great  1}"  embarrassed  the  diagnosis.  The  lungs  and  liver  were 
also  often  affected  ;  the  orher  organs  more  rarely;  but  instances 
are  on  record  in  which  almost  every  conceivable  eoiobiriation 
existed.  TIjc  following  table  exhibits  the  distribution  of  the 
secondary  deposits  in  the  31  cases  already  alluded  to  : 

Kidneys  a kvno  II  ITecl^^d) 20  case j. 

Secondary  deposit*  found  eUewhere,         .         .        .        .  81  " 

Beat  of  secandnry  deposits; 

Lumbar,  meflenieric,  and  vertebral  g1and«,      .         .         .  15  " 

Lungs,       . .  14  *♦ 

Liver, 14  '^ 

Siipnirenal  capsules, 4  ** 

Ornenlum, 8  " 

H<?art 8  '* 

Verie^bne  and  rib, 3  ** 

Co#lal  §urfnci>  of  pleura, ,         .  I  ^' 

Bladder,  uterus,  penU,  and  testicle — each,        .         .         .  1  ^* 
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The  infrequent  association  of  primary  renal  cancer  with  can- 
cerous deposits  in  the  lower  urinary  passages,  which  this  table 
shows,  is  somewhat  remarkable,  and  is  scarcely  what  one  would 
expect,  considering  the  close  anatomical  and  functional  relations 
of  these  parts.^ 

Elidogy. — Renal  cancer  prevails  at  two  distinct  epochs  of  life 
— in  early  childhood  and  in  adult  age.  During  adolescence  the 
liability  to  it  sinks  to  a  minimum.  Children  under  five  years 
of  age  api^ear  especially  liable  to  renal  cancer :  22  out  of  67  cases 
occurred  at  this  early  period ;  three  others  between  seven  and 
ten  years ;  the  remainder  were  distributed  pretty  equably  be- 
tween the  ages  of  nineteen  and  seventy.  The  annexed  table 
shows  more  exactly  the  relation  of  age  to  the  frequency  of  renal 
cancer : 


0—1 
year. 

1—2 
yean. 

2-s3 
years. 

3-5 
years. 

7—8 
years. 

10 
years. 

25  children,     .     . 

2 

6 

6 

8 

2 

1 

1  " 

I  years. 

20— ;«) 

years. 

30-40 
years. 

40—50 
years. 

50-60 
years. 

60—70 
years. 

9 

Above     ! 
70  years. 

36  adults,*  .     .     . 

1 

7 

5 

4 

9  • 

1 

The  male  sex  is  considerably  more  liable  to  renal  cancer  tbau 
the  female.  Sixty-six  cases,  in  which  the  sex  was  distinguished, 
supplied  47  males  and  19  females.  The  preponderance  of  the 
male  sex  is  not  so  great  in  childhood  as  in  adult  age.  Of  24 
children,  15  were  boys  and  9  girls:  of  42  adults,  32  were  men 
and  only  10  women.  The  great  disproportion  between  the  fre- 
quency of  renal  cancer  in  men  and  in  women  may  possibly  be 


1  I  had  an  opportunity  of  examining  a  man  (aet.  40)  who  died  at  the  Royal 
Infirmary  with  extensive  cancer  of  the  stomach,  combined  with  primary  cnncer 
of  the  right  kidney.  The  latter  organ  was  wholly  converted  into  an  encephaloid 
mass.  I  could  not  detect  any  traces  of  secreting  structure  in  it :  the  mass  was 
somewhat  smaller  than  the  natural  kidney,  and  about  the  same  shape.  The  left 
kidney  was  quite  healthy,  and  greatly  hypertrophied.  The  right  ureter  was 
pervious,  but  shrunk  to  about  half  its  usual  size.  The  left  ureter  was  somewhat 
more  capacious  than  natural.  The  right  suprarenal  capsule  was  wholly  con- 
verted into  a  cancerous  mass.  There  was  very  extensive  cancerous  disease  (in 
nodules)  of  the  liver,  and  of  the  vertebral  glands. 

*  In  seven  adults  the  exact  age  is  not  given. 
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explained  by  the  marked  preference  shown  by  cancer  for  the 
generative  organs  in  the  female. 

The  exciting  cause  of  renal,  as  of  other  cancers,  is  wrapped 
in  obscnrity.  In  a  few  instances,  a  blow  or  a  fall  on  the  loins 
was  the  immediate  precursor  and  supposed  cause  of  the  first 
symptom  ;  but  the  disease  had  doubtless  been  already  in  exist- 
ence before  the  accident,  though  concealed,  In  a  case  men- 
tioned by  Manzolini  (Schmidt's  Jahrb.,  B,  94,  p.  74),  a  boy  was 
kicked  in  the  left  side ;  this  was  followed  by  hematuria  for 
fourteen  days.  Shortly  after,  a  swelliug  appeared  in  the  left 
loin,  whicli  eventually  proved  to  be  an  encephaloid  growth  of 
the  left  kidney. 

Sf/mp(oms  and  Pkysical  Signs, — ^The  distinctive  symptoms  of 
primary  cancer  of  the  kidney  ore:  tumor  in  (he  abilmnen  and 
hmmaiuria.  In  every  case  in  w^hich  the  disease  was  the  deter- 
Duning  cause  of  death,  one  or  both  of  these  symptoms  were 
present.' 

Abdominal  tumor  is  by  far  the  moat  constant  sign  of  renal 
cancer,  and  usually  tbe  earliest  one  noticed.  Out  of  64  cases 
there  were  only  3  in  which  a  distinct  intuinesceuce  could  not 
be  felt  in  tbe  site  of  the  kidney  or  thereabouts ;  and  in  all  of 
these  there  was  htematuria.  In  tbe  remaining  61  cases  a  tumor 
was  easily  ascertained  to  exist  in  tlie  abdomen ;  and  in  all  but 
three  it  was  of  such  size  and  prominence  tbat  it  could  not  es- 
cape the  most  cursory  examination.  It  is  noteworthy  that  in 
all  the  children  a  large — nearly  always  an  enormous — tumor 
existed. 

The  tumor  presents  itself  first  in  tbe  anterior  lumbar  region, 
between  tbe  margins  of  the  ribs  and  the  crista  ilii ;  it  then  growls 
forward  to  the  umbilicus,  upwards  into  the  hypocbondrium,and 
downwards  into  the  iliae  and  inguinal  regions:  in  extreme  cases 
it  fills  the  entire  belly.  The  tumor  may,  or  may  not,  be  covered 
with  a  ramification  of  enlarged  superficial  veins.  The  colon^ 
and  sometimes  a  portion  of  the  small  intestines,  lie  in  front  of 


^  Lebert  states  that  ho  btis  known  an  instance  in  vth\ch  the  dbeuse  rnn  a  latent 
oourse  tbroughout;  but  be  does  not  ^ay  whether  in  that  instil  nee  tho  renjil  dia- 
ea^e  was  renllj  the  eaiise  of  di'Alh.  In  a  cas©  of  primary  cancer  of  bt^^lh  kidneya 
reported  by  Br.  Fleming  to  the  Dublin  Pathulugical  Hoctety  (Dub.  Quart.  Journ., 
xUv,  235),  the  patient  stated  that  \m  never  had  had  hteinaturia^  and  there  was  no 
tumor  trucf^ttblc  in  tbe  ahdomeo. 
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it.  This  ix>sition  of  the  colon  furtiisbes  an  important  diagnostic 
mark  of  all  renal  tumors.  Percuseiou  over  the  tumor  ia  dull, 
except  where  the  colon  intervenetsJ 

To  the  hantl  the  tumor  feels  smooth  or  irregularly  lobulaled, 
with  ronndecl  obtuse  margins.  The  lobulations  are  often  of  mi- 
eqiial  hardness,  and  a  deeuptive  sense  of  fluctuation  may  be  felt 
in  places,  or  in  the  tumor  generally.  In  Langstaft^'d  ea**e,  adU- 
tinct  and  fiersistent  pulsation  was  jjerceptible  in  the  tumor;  and 
a  similar  phenomenon  was  noted  in  Bnstowe's  case  (Med.  Times 
and  Oaz*,  1854,  ii,  395).  The  fixity  of  the  growth  is  usuallra 
marked  characteristic.^ 

The  second  symptom  in  importance  is  bematuria.  Details  <iti 
this  point  are  supplied  in  59  cases.  Of  these,  28  exhibited  no 
trace  of  hfeniaturia  througliout  their  entire  course.  In  31  eas«s 
there  was  hrematuriu;  but  io  5  of  these,  there  existed  otLef 
possible  canses  for  it  than  renal  cancer  (calculi,  Bright's  diseas<^ 
external  violence).  ThchC  tigures^even  with  this  abatement,  do 
not  sufficiently  express  the  danger  of  relying  too  strongly  on 
htematnria  as  a  sign  of  renal  cancer.  In  6  ittstancos  hfematiiria 
occurred  only  for  a  few  weeks  at  the  beginning  of  the  compiaiut^ 
and  then  altogether  ceased — the  uriue   thereafter  continuing 


*  Tlijfi  position  of  the  colon  wna  not  discovered  in  nil  tho  CHses^^gctneranyt  M 
doubt  from  dofuclivG  oxiiminiaion;  l)ut  in  some  cases  the  detection  of  the  gutmij 
prove  iinpogsible,  from  its  boing  compressed  b<>tween  the  tumor  and  abtjominil 
wall,  and  emptied  of  tlittii?.  In  doubtful  coses,  it  mig^ht  be  of  service  to  inj«ct 
air  per  rectmn,  in  order  to  inSirtte  the  collapsed  gut. 

The  following  ri^miirk^^  ^y  Bright^  deserve  to  be  barne  in  mind  in  se«rcbing 
for  tumorsof  the  kidney  t  '*  In  those  disease?,"  bo  says,  'Mn  which  it  (th©  kidBsj) 
most  nvpidiy  increases,  the  enliir^omcnt  shows  itself  much  more  towvrds  the«a- 
terior  part  of  the  abdomen  than  towards  the  loine^  not  only  becau^n  tb^s  ftfot 
structure  of  this  part  is  more  ciibnilated  to  conceal  ii  tumor,  but  also  because,  in 
the  other  direction^  it  meets  with  less  immedittte  resistance;  so  that  \i  «ft<^n 
happens,  while  we  aro  examining  the  himbar  region  with  the  greatest  car*,  sod 
obtaining  bul  a  doubtful  evidence  of  fulness  and  hardnej^s  by  tho  eye  and  by  ths 
touch,  and  by  careful  comparison  of  the  two  sides,  we  can  fecarcely  place  ihvhu^d 
upon  the  anterior  or  even  the  lateral  part  without  becoming  at  once  »cn«ibl««uf 
the  existence  of  a  distinct  tumor;  and  then  *  probably,  by  pressing  that  lamor 
backward,  the  other  hand  clearly  infortns  us  of  it»  connection  with  the  loini." 
(L  c.  109.) 

«  In  tho  *' Lancet"  for  March  18th,  1806,  is  an  account  of  a  case  of  mo¥sWs 
kidney  afiected  with  malignimt  disease.  The  tumor  was  mistaken  for  an  ovariin 
growth,  and  operation  for  its  removal  commenced.  The  intestines  wars  ill 
behi/td  the  tumor* 


norma).  In  one  case  there  was  htrmaturia  for  a  short  period 
at  first,  and  none  during  the  reniainhig  four  years  of  life.  In 
another  case  (Case  I,  shortly  to  he  detailed)  haniiaturia  was 
pre-seut  for  some  months,  aod  at  once  disappeared  on  the  void- 
log  of  a  small  calcuhis — ^it  did  not  recur  during  the  subsequent 
five  years  of  life.  In  other  cases  ha^iiiaturia  did  not  aiii>ear  until 
toward  the  last  few  tnonths  of  like — i>erhap9  years  after  the  de- 
tection of  a  tumor  in  the  loin.  The  ahsence  of  heematuria  seems 
to  depend  generally  on  the  occlusion  of  the  ureter,  either  by  the 
pressure  of  the  tumor  or  the  extension  of  the  disease  into  it. 

When  haniuituria  is  present,  it  is  a  sign  of  very  great  value, 
and  its  character  and  features  deserve  attentive  study.  As  a 
rule,  it  is  irregularly  intermittent  and  profuse.  It  recurs  at 
intervals  of  a  few  days  or  wrecks,  usually  without  any  apprecia- 
ble cause-  1  he  tumor  is  not,  of  course,  insensible  to  external 
violence;  and  in  more  than  one  instaiice  a  blow  or  fiill  on  the 
loin  has  been  tbe  inimcLliate  precursor  of  the  appearance  of  blood 
in  the  urine.  In  some  cases  the  hemorrhage  is  excessive,  and 
followed  by  nipid  anaunia  and  exhaustion,  though  this  is  rare, 

enerally  the  loss  of  blood  is  moderate,  sometimes  insignificant, 
[  requiring  the  microscope  for  its  detection.  The  formation 
of  clots  in  the  bladder,  and  their  impaction  in  the  urethra,  is 
sometimes  a  source  of  severe  suffering,  and  occasions  excessive 
irritability  of  the  bladder. 

Other  changes  in  the  composition  of  the  urine  are  sometimes 
found,  but  they  are  not  distinctive.  Of  course,  albumen  always 
exists  in  tlic  urine  when  it  contains  blood;  more  rarely  albu- 
minuria occurs  independently  of  hfcmaturia,  frora  genoiTie 
Bright's  disease,  affecting  either  the  exempted  jiortions  of  the 
cancerous  kidney,  or  the  opposite  organ.  Not  unfreqnently, 
epithelial  cells  from  the  pelvis  of  the  kidney  and  ureter  are 
found  in  the  urine,  mixed  with  the  blood. 

The  presence  of  cancer  cells  in  the  urine  is  a  sign  which  usually 
figures  prominently  in  the  catalogue  of  symptoms  of  renal  can- 
cer, but  its  value  is  very  doubtful.  In  alt  the  later  cases  e8i>ecially 
where  there  was  hannaturia,  the  urine  was  carefully  examined 
for  cancer  cells,  but  without  success.  Rosenstein  mentions  u 
case  in  which  a  cancerous  villus  welb  actually  found  projecting 
into  the  ureter,  yet  no  cancer  cells  could  be  detected  in  the  urine 
during  life.   It  is  by  no  means  an  easy  matter  to  identify  cancer 
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cells  in  the  urine,  in  consequence  of  their  eiinilarity  to  the  trans- 
itional epithelium  of  the  pelvis  and  ureter.     It  must  be  further 
remembered,  that  any  cancer  cells,  wliich  couhl  tind  their  way 
into  the  urine,  must  have  escaped  from  parts  of  the  growti 
which  were  broken  down  and  degenerated  ;  and  to  identify  char- 
acteristic forms,  in  the  ichorous  detritus  even  of  an  exf       ' 
cancer,  i8  more  than  I  have  ever  succeeded  in  accompli- m  ^ 
how  much  greater  the  difficulty,  when  that  detritus  hw&  been 
further  disintegrated  by  the  action  of  the  urine?     In  twoox- 
amples  of  renal  cancer,  with  hfematuria,  which  I  have  had  an 
opportunity  of  observing,  ref>eated  and  careful  examination  of 
the  urine  failed  to  discover  the  presence  of  cancer  cells.* 

The  other  symptoms  which  have  been  noted  in  cases  of  renal 
cancer  are  less  distinctive  and  constant  than  tumor  in  the 
abdomen  and  hiiematuria.  The  most  importaut  of  them  is  f>aiQ 
in  the  hypochondrium  and  loin.  This  is  sometimes  an  earlj 
symptom,  and  may  show  considerable  severity.  The  pain  is 
commonly  intermittent ;  it  shoots  down  in  the  course  of  the 
ureter  to  the  inside  of  the  thiglis.  It  does  not  appear  to  be  ever 
associated  with  retnu^tion  of  the  testicle.  Pain  is,  however, 
wholly  absent  for  long  periods  in  a  large  number  of  eases;  the 
tumor  itself  mjiy  be  perfectly  jminless  on  handling,  and  give  no 
inconvenience  except  from  its  weight  and  size* 

Gastric  symptoms — nausea,  vomithig,  anorexia — are  common, 
and  in  several  cases  they  were  noted  among  the  eiirliest  t>yni{^ 
toms.  In  other  cases,  again,  none  of  these  existed:  tlie  appetite 
was  excellent;  in  live  eases  (al!  children)  it  was  even  voracioui. 

The  general  health  varied  exceedingly.  In  the  majority  of 
cases,  rapid  emaciation  took  place,  going  on  at  length  to  an  ex- 
treme degree,  with  failing  strength,  and  yellowish  discoloration 
of  the  skin.  In  other  cases,  many  months,  and  even  rear*  (in 
adults),  passed  over  after  the  detection  of  the  tumor,  before  the 
health  seriously  gave  way. 

The  cancerous  tint  is  not  often  mentioned  in  the  list  of  symp- 


'  Mr*  Mooro  believes  tliHt  be  succefded  in  identifying  cancer  ceU^i  in  ihearin* 
ilniuri  iiftor  dt-ntb  from  the  bladder  of  n  mmi  in  wbofe  kidneys  canci'rous  ntidulo 
were  found  ;  but  h\s  description  rather  rtccurdi*  with  the  appeAranoe«  of  the^pi- 
tbeUul  cell*  wbich  are  alwny>  freely  dHacbed  from  the  vesienl  mucous  menibruie 
Bfter  deiilb.   (Med.-Chir-  TranB.,  xxx%%  40^.) 
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tome,  but  this  may  have  been  from  the  brevity  of  many  of  the 
reports. 

The  bowels  are  generally  disordered  when  the  tumor  attains 
a  large  size;  diarrhoea,  or  obstinate  constipation  prevails;  or  the 
two  conditions  alternate. 

Toward  tbe  hiter  periods,  anasarca  of  the  legs  often  sets  in, 
and  it  may  even  extend  over  the  whole  Y}ody,  Signs  of  constitu- 
tional irritation  also  present  tliemselves,  and  become  ficrsistent. 
Life  18  at  length  worn  out  by  gradnal  exhaustion  of  tbe  vital 
jxiwers:  sometimes  death  is  more  suddenly  induced  by  nq^tiire 
of  the  tumor. 

When  there  is  no  b hematuria  tbe  urine  is  conmionly  nonnal ; 
the  healthy  kidney  becomes  hyiMEsrtrophied^and  performs  double 
duties.     In  no  instance  did  unemic  symptoms  arise. 

The  duration  of  the  disea;^e  from  the  first  appearance  of  symp- 
toeis  to  the  fatal  termination  varied  extremely.  The  duration 
was  much  shorter,  as  might  have  been  anticipated,  in  children 
than  in  adults.  Among  the  former,  19  cases  arc  available  for 
comparison:  the  mean  duration  was  nearly  seven  months;  the 
minimum  was  ten  weeks,  and  the  maximum  ^'  over  a  year/'  In 
adults  (21  cases  available)  the  disease  continued  on  an  average 
two  and  a  half  years  ;  the  extremes  ranged  from  five  months  to 
seven  years;  8  died  under  the  twclvemoulh^  7  under  three  years, 
2  survived  four  years,  8  six  years,  and  1  seven  years. 

These  numbers,  as  well  as  those  having  reference  to  tlie  age  of 
the  patients,  disagree  with  the  statements  current  in  books: 
and  some  of  the  numerous  errors  in  the  diagnosis  of  renal  cancer 
may  be  traced  to  mistaken  impressions  as  to  the  {prevailing  age 
atifl  survivorship  of  patients  so  atieeted*  The  supposition  of 
Walshe,  indorsed  by  Lebert,  that  cancer  of  the  kidney  runs  a 
more  rajiid  course  than  other  internal  cancers,  is  not  only  un- 
supported by  these  larger  numbers,  but  tbe  contrary  is  clearly 
established,  namely,  that,  as  a  rule,  death  is  longer  delayed  in 
renal  cancer  than  in  primary  cancer  of  any  other  internal  orgau.^ 


1  The  TTieaD  duration  of  cancer  of  tbu  pylorusj  mjcording  to  the  combined 
gtaiietics  of  Lebert,  Htirrich  ftiid  Popp,  imd  VtiUeix,  is  under  a  year  i  out  of  71 
CAses,  48  died  withiD  tlio  yoar^  and  nhnost  iiVI  tlio  rf^rnainder  (23  cases)  within 
two  years.  Tho  raiijnrily  of  hepatic  ctmcers  tt^rminate  probably  under  eight 
months — certainly  under  a  yenr  {n^a  Ktihlerj  pp  308,  B76).  Wal'.he  estimates 
the  mean  duratitm  of  cancer  of  the  lun^*  at  1^/i  mtmths  (L  c.|  p,  S48) ;  nnd  he 
thinks  caiieer  af  the  brain  rarely  lasts  over  a  year  {Ibkt.^  p.  49^)). 
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The  reason  of  tins  tolerance  must  be  looked  for  in  the  duiJict- 
tion  of  tlie  organ,  the  facility  with  which  one  kidney  nw' 
a  coni]>ensating  hypertrophy  when  its  fellow  is  disable 
takes  ti[)on  it  the  work  of  the  pair;  also  the  free  room  for «i- 
larLtenient  which  m  attorded  in  the  him  bar  resrion,  and  the  com- 
paratively  iiinocnoua  ejects  of  displacement  on  the  aUIominal 
organs.  , 

The  following  examples  wnll  serve  to  illustrate  the  chief  (t^ 
tures  of  the  dideaee : 

Case  I — Eucephahid  €  oncer  of  L*' ft  Kidney;  Secondary  Cancfraf 

Left  Phitra. 

Mr.  E.,  {^t.  70,  was  visited  by  me  with  Mr.  Jonathan  Wibon,  in 
March,  1868.  He  was  Birlleriiig  from  an  enormous  tumor  in  the  left 
flank.  It  appears  that  live  years  ago  he  su  tie  red  from  proftise  and 
re|>eated  hsi'maturia.  After  some  mouths  he  voided  a  smr.1!  caleulns, 
and  tlien  the  symptoms  disappeared.  He  eunthinecl  in  good  btjalth 
for  five  years,  ami  then  came  under  treatment  again  lor  shortness  of 
breath  and  general  debiiity,  Beiog  somewhat  fat  and  ventricose,  \m6 
had  not  become  aware  himself  of  any  tumor  in  the  side;  but  when 
the  abdomen  was  examined,  a  very  large  solid  growth  was  discovere"! 
filling  the  entire  of  the  left  half  of  the  belly.  How  long  Ibis  had  becu 
growing  there  was  no  evideiiee  to  show.  The  tumor  occupied  the  left 
hypoeliondriac  and  lumlmr  regions,  reach iiig  forwards  to  the  umbili- 
cus and  downwards  almost  to  the  crest  of  the  ilium.  Its  front  boon- 
dar}'  had  a  rounded  outline  j  its  surface  was  wholly  dull  ou  peiTus- 
sion,  even  as  far  back  as  the  s(>iDe;  no  bowel  could  be  perceived  in 
front  of  it.  It  felt  hard,  rigid,  and  perfectly  fixed  in  it8  position. 
There  was  a  moderate  amount  of  aseites,  with  pleuritic  elTusioti  on 
the  ielt  side  as  high  as  the  third  rib ;  the  other  organs  were  bealthy. 

The  general  condilton  was  greatly  depressed,  the  countenance 
sallow,  the  appetite  almost  lost.  He  lay  eontiimously  on  his  left  side, 
and  coin[^huned  of  great  and  constant  pain  in  the  left  loin,  Thcr« 
was  no  uMlenm  of  tlic  feet  or  lutuds.  The  urine  was  scanty,  high-col- 
ored, and  charged  with  lithates;  but  there  was  no  albumen  or  blood, 
nor  had  there  been  any  for  the  last  live  years. 

The  patient  was  heavy  and  unwieldy,  and  unable  to  turn  himself  io 
bed ;  bed-sores  formed^  and  he  gradually  sank  from  exhaustion,  after 
haviug  been  under  oljservation  for  a  month, 

AiiJopj<i/, — When  the  al>donien  was  opened,  the  tumor  was  found  to 
be  the  left  kidney,  wholly  changed  ijito  an  enormous  encephaloid 
mass.  It  was  twelve  inches  loug,  eight  broad,  and  tive  thick;  it  had 
an  ovoid  shape,  and  weighed  eleven  pimiids.  Jts  surface  was  smooth, 
and  covered  with  a  tough  investment  of  fibrous  tissue.  In  frout  of 
the  tumor  ran  the  descemling  colon,  which  was  not  adherent,  bol 
perfectly  empty,  and  contracted  to  the  size  of  the  finger.  On  cutting 
open  the  tumor,  it  was  found  to  consist  of  firm,  yellowish-white,  en- 
cephaloid  matter,  scattered  through  which  were  several  masses  of  64^ft, 
clotted  blood.     There  was  no  vestige  of  renal  tissue.     The  ureter  irw 
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health V,  but  oceluflcd  by  the  prcf^sBure  of  the  growth*  The  renal  ves- 
sels were  also  healthy.  The  spleen  was  pushed  up  into  the  vault  of 
the  diaphragm,  and  lay  above  the  tumor.  The  lell  plcnra  cootained 
a  large  amount  of  sanguitiolent  fluid;  do  its  eostal  surface  were  sev- 
eral cancerous  nodules,  as  la3*ge  as  filberts.  The  other  organs  were 
healthy.  The  ri|^ht  kidney  weii^bed  seven  and  a  haSf  ounces,  and  wa« 
quite  free  from  eaucej'*  No  calculous  coDcretion  was  found  in  either 
kidney* 
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Case  IL^-Ertrephaloid  Cancer  of  Left  Kidney ;  UfiifFitoI  Posiiion  of 
Spleen  and  Foficreas ;    Cairn H  jn  the  Bifjht  Kidney, 

F,  M.,  a  toy-<lealer,  aged  44,  residing  at  Northwicb,  was  admitted 
into  the  Manchester  Intirmary  in  March,  I8r)8,  His  illness  began 
two  years  and  a  half  ago  with  slight  and  temporary  ha*maturia. 
Fourteen  months  ago  more  violent  Inematuria  look  place,  which  has 
continued  more  or  less  ever  since.  His  medical  attendant  discovered 
a  lump  in  the  lefl  side  a  twelvemonth  ago,  and  since  then  he  has 
gradually  become  weaker  aufl  thinner,  and  the  lump  has  steadily  in- 
creased in  size. 

On  admission  he  w^as  extremely  emaciated,  countenance  of  a  green- 
ish, sallow  appearance,  drawn  and  snggeh^tive  of  sntrering;  tongue  red 
and  dryish  ;  p.  ^4,  r.  24.  No  (edema  of  any  part.  Tlie  alidomen  was 
much  enlarged,  especially  on  the  left  side,  and  on  palliation  a  large 
solid  tumor,  as  large  as  a  nmn*s  head,  was  felt  on  the  left  side  of  the 
abdomen^  occupying  the  eingastric,  hypocliondriac,  and  hirnbar  re- 
gions. The  limits  of  tlie  tumor,  as  asctTtaincd  by  palpation  and  per- 
cussion, were  as  follows  (see  Fig,  tUi).  The  anterior  margin  could  be 
traced  from  a  little  to  the  riglit  of  the  ensiform  cartilage,  running 
downwards  an  inch  and  a  half  to  the  right  of  the  middle  line.  About 
an  inch  above  the  umbilicus,  the  outline  trended  abruptly  to  the  left, 
crossed  the  middle  line,  and  tlien  descended  ohlh|uely  into  the  iliac 
fossa,  as  low  as  the  crest  of  the  ilium*  Upwards,  the  growth  ex- 
tended beneath  the  ribs,  bulging  these  out,  almost  as  high  as  the 
nipple.  Posteriorly,  the  growth  occupied  the  wliole  lumbar  region, 
and  caused  a  marked  fulness  in  the  site  of  the  kidney.  The  area  of 
the  tumor  was  dull  on  percussion,  except  in  the  eingasirium  and 
along  the  left  coi^tal  margin,  where  a  tym[Minitie  note  indicated  Lliat 
the  stomach  lay  in  front  of  it.  The  descending  colon  could  easily  be 
traced  in  front  of  the  tutiior— ^it  was  often  loaded  with  nmsses  of 
scyhala.  Over  the  lower  [lart  of  the  tumor,  in  the  iliac  fossa,  there 
lay*  a  detached  portioiu  resenibling*  both  in  shape  and  in  feeling,  a 
somewhat  enlarged  sj^leeu ;  this  portirui  was  freely  movalile  upon  the 
main  tumor,  an<l  had  no  intestine  in  front  of  it.  The  upper  part  of 
the  tumor  in  the  epigastrium  had  a  nodular  tuberous  feel,  and  was 
covered  Ijy  bowel.  Along  the  costal  margin  a  large  artery  could  he 
felt  pulsating  on  the  surface  of  the  tumor;  this  artery  communicated 
a  distinct  thrill  to  the  finger,  and  was  the  seat  of  a  loudish  systolic 
murmur.  The  general  surface  of  the  tumor  was  smooth  and  tensely 
elastic — not  tluctmiting,  but  different  ijarts  varied  sensibly  in  their 
degree  of  softness  ami  hardness.  The  growth  was  iinmovahly  fixed 
hi  its  position,  and  meandering  veins  coursed  over  the  skin,  covering 
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IH»gmm  fhowLng  tbc  ix^sltLoii  aud  rdaOoQii  of  ihe  tumor  In  the  CK&e  of  1 .  M^ ;  g^  »i<iiUMb ;  r,  c 

The  urine  contained  blood,  partly  in  small,  round,  or  filamentooi 
clots,  and  [mrlly  mingled  witU  the  urine.  There  were  no  ca&U.  *n<i 
tlie  quantity  of  albumen  was  not  greater  than  the  blood  accouutt?*! 
for. 

The  organs  in  the  chest  were  healthy,  but  they  were  considerably 
disjilaced  u|> wards  by  tlie  pressure  of  the  abdominal  tumor,  Iht 
heart's  ajjex  beat  in  the  fourth  interspace,  and  the  cardiair  dnlne«« 
mounted  as  high  as  the  second  rib.  The  liver  was  aUo  pushed  up' 
wards;  its  upper  margin  correMpnnding  with  the  fifth  rib  in  the  vvr- 
tical  line  of  the  nipple.  The  |>atient  cumidained  of  a  good  d^of 
pain  of  a  gnawing  character  in  the  left  loin  and  in  the  groio. 

The  patient  remained  in  the  Inlirmary  for  six  weeks.  During  tlii* 
period  the  |>hysical  signs  underwent  no  marked  change  ;  the  tuni»>f 
slowly  enlarged,  and  the  strength  and  (!esh  continued  to  dechiit 
Tke  urine  always  contained  more  or  less  blood,  but  the  quantit-  -'•* 
never  really  brge^  and  very  often  it  reqidred  the  microscfipe  t*' 
it.  It  was  noticed  Thai  there  was  geuerally  more  blood  in  the  uriMr 
after  prolonged  manipulation  of  the  tumor.  The  bowels  were  es- 
ceedingly  torpid,  and  required  the  frequent  use  of  enemata  fovlhtvt 
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relief.  Beyond  the  use  of  these  and  of  anodjmes  to  procure  sleep  and 
allav  the  ]>airi,  no  remedinl  means  were  attempted, 

A  Her  leaving  the  lulirmarv  ho  returDed  to  }»«ortbwich,  and  placed 
himsL'lf  under  the  care  of  Mr*  WilliamsH,  of  that  town.  He  continued 
to  sink  very  gradnally  as  the  tumor  enlarged,  and  died  on  October 
8lh — tiA'e  months  atlter  his  dineharge  from  the  hospital,  eighteen 
months  after  the  first  discovery  of  the  tumor,  and  three  years  after 
the  first  appearance  of  ha^niaturia. 

Careful  inqniries  res|)ectirig  the  haimaturia  elicited  the  following 
particulars:  Blood  first  a  pj  tea  red  in  the  urine  three  years  before 
death.  For  three  weeks  at  that  time  pure  blood  was  repeatedly 
voided;  then  for  a  period  of  twelve  months  no  more  blood  was  seen, 
Agatu  about  a  pint  of  blood  was  voided,  and  aller  this  it  continued 
iw  greater  or  less  quantity  until  bis  death.  The  blood  was  nearly 
always  more  or  less  elnited. 

I  went  over  to  Nortiiwieh  to  make  the  avfopitij  with  Mr,  Williams. 
The  emaciation  liad  reached  the  most  extreme  degree  compatible 
with  life;  the  muscular  tissue  l»ad  almost  vanished.  Our  astonish- 
ment was  great  to  find  the  abdomen  sunk  so  as  scarcely  to  constitute 
a  notable  tumor.  This  ha<l  arisen  apparently-  from  the  oozing  out  of 
the  tumor  ot  a  eonsitlerahle  quantity  of  a  hloody  fin  id,  which  we  found 
in  the  |»eritoncal  cavity.  When  the  liclly  was  openeil,  we  found  a 
large  snbglobniar  mass,  occupying  the  whole  of  the  left  side.  Thi^ 
proved  to  l>e  the  left  kidney,  converted  into  a  mass  of  soft  cancer. 
Overlapping  its  upper  end  was  the  empty  stomacli,  and  along  the 
great  curvature  of  this  viscus  coursed,  with  very  lortuons  windings, 
an  artery  as  large  as  the  radial  (right  gastro-epiidoic).  This  was  evi- 
dently the  source  of  the  pulsation  felt  during  life  at  the  costal  mar- 
gi«.  Elding  freely  on  the  lower  and  inner  u;r  right)  border  of  the 
tumor  and  the  adjacent  portions,  lay  the  spleen,  forming  a  flattened 
oval  cake,  7  in*  long  by  4  in.  wide.  This  was  tiie  movable  spleendike 
body  felt  during  life  near  tlie  iliac  fossa.  Between  it  and  the  stomach 
stretched  the  transparent  layers  of  the  gastro-si»lenic  omentum.  The 
colon,  contracted  antl  enqity,  passed  in  front  uf  the  inner  portion  of 
tlie  tnmor,  under  the  spleen,  and  again  in  front  of  the  lower  part  of 
the  tumor,  crossing  it  oljliquely  near  its  right  margin.  The  body  and 
tail  of  the  pancreas  ran  horizontally  right  across  the  tumor,  midway 
bet  wee  ti  the  border  of  the  stomach  and  the  spleen,  behind  the  folds 
of  the  gastro-splenic  omentum. 

The  tumor  constituted  a  somewdiat  flattened  and  elongated  sphere, 
in  parts  with  a  lobular  or  tubercnlatcd  surface,  and  in  parts  smooth. 
It  occupied  the  entire  vault  of  the  diaphragm  on  tlie  left  side,  the 
epigastrium,  and  the  left  him  bar  region  as  low  as  the  crest  of  the 
ilium.  It  was  immovably  fixed  here,  and  adherent  to  the  diaphragm 
and  to  the  soil  |>arts  of  the  loin.  The  spleen  and  stomach  were  not 
adherent;  the  pancreas  anil  omentum  were  loosely  adherent.  The 
tumor, in  the  epigastrium, extended  two  inches  beyond  the  middle  line, 
pushing  aside  the  liver  and  pressing  on  the  vena  cava  and  its  hranches. 
Some  of  the  mesenteric  veins  were  also  compressed  and  enormously 
distended;  the  varicocele  was  quite  effaced  after  death.  The  tumor 
weighed  six  ponnds.  At  its  lower  part  the  vestiges  of  the  kidney 
could  be  recognized — ^still  preserving  the  outline  of  the  gland.    The 
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ureter,  somewhat  smaller  and  more  transparent  than  natural,  but  still 
pervious,  could  be  traced  into  the  remains  of  the  pelvis-  On  dividiog 
the  tumor  the  mass  was  found  to  consist  of  a  sofl  cellular  enc4i?ph&loid 
matter,  tk*cply  infiltrated  in  parts  with  blood.  The  scanty  remuanU 
of  the  kidney,  in  the  l>>nn  of  a  thin  layer  of  indurated  cortical  m}y 
stance,  was  stretched  over  the  lower  [»art  of  the  tunion  The  \m\^ 
consisted  of  tlireo  or  four  communicating  loculi,  filled  with  a  yellow- 
ish, gelatinouH  materiaL 

The  right  ki<Iney  was  of  its  usnal  dimensions,  and  its  substance 
healthy ;  but  the  iiifundilnda  were  dilate<1,  and  contatDed  eigbt  phofr 
phatic  calculi,  varying  from  the  size  of  a  horse-bean  to  that  of  a  hemp- 
seed,  togetiter  with  a  multitude  of  smaller  granules  of  the  same  d«- 
ture.  All  the  other  organs  of  the  body  were  healthy^  and  there  were 
no  secondary  cancerous  deposits  anywhere. 

The  positions  of  the  spleon  and  pancreas  were  quite  exceptional 
in  this  case.  The  spleen  is  usually  carried  up  above  the  tomor 
into  the  vault  of  the  diaphragm:  here  it  lay  in  front,  and  wbi 
pushed  downwards  into  the  iliac  fossa.  The  pancreas  is  g«^oe^ 
ally  left  ntulisturbed  in  its  normal  situation ;  but  in  this  ca^e  it 
was  stretched  in  front  of  the  tumor.  Both  these  conditiooii 
were  probably  due  to  the  morbid  growth  having  coinnieneed  ti 
the  upfier  end  of  the  kidney* 

It  is  almost  certain  that  the  ha^maturia  in  this  case  wMDOt 
altogether  derived  from  the  left  (or  cancerous)  kidney.  The 
earlier  and  more  profuse  bleedings  were  in  all  probability  so  de- 
rived, but  the  scantier  hemorrhage  of  the  later  periods  eouW 
not  liave  had  this  source,  because  the  pelvis  of  the  left  khlmj 
when  examined  after  death  only  contained  a  clear  yellow  duid, 
and  the  secreting  substance  of  the  organ  was  completely  de- 
stroyed* The  scantier  but  more  constant  hflemuturia,  from 
which  the  patient  sutlered  while  in  the  Infirmary,  was,  doabt- 
less,  derived  from  the  right  kidney,  in  the  infundibula  of  which 
a  number  of  calculous  concretions  were  found  after  death.  lo 
further  evidence  of  this  it  should  be  mentioned  that  the  urine, 
while  the  man  was  under  observation,  always  contained  stmli 
ealcareoue  particles  composed  of  phosphate  of  lime — cxsictlj 
similar  in  composition  to  those  found  in  the  kidneys  at  the 
autopsy. 

A  typical  example  of  infantile  renal  cancer  waa  shown  to  ml 
hj  Dr.  Lloyd  Roberts.     The  following  are  his  notea  of  the  cm: 

Case  III.^W.  A.  McE.,  aged  six  months,  was  sent  to  me  hylk- 
Oran,  of  iSalford,  on  May  1st,  1871,  sudering  from  abdominal  tuauKr> 
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The  mother  stated  ihut  at  the  chiUVs  birth  the  nurse  thought  be  had 
a  '-*'  full  stoniftcli/'  Wiien  a  fortuight  old  he  suffered  from  a  severe 
attack  of  abtlomiiial  pam  and  rtatnleiicy,  requiriug  the  attendance  of 
l>r.  Cran,  After  this  ho  remained  pretty  well  until  the  age  of  three 
months,  when  it  was  ohst^rved  that  his  abdomen  was  larger  than  it 
ouj/ht  to  be-,  and  it  eootinned  from  tliis  time  to  enlarge.  The  child 
was  subject  to  frequent  at  lucks  of  diarrhrca  dnrin*]^  the  earlier  months 
of  his  life,  the  stools  appearing  like  '^  boiled  moist  cabbage  ;^*  but  lat- 
terly four  or  five  days  would  elapse  without  any  evacuation,  the 
rnotions  being  dry,  hanl,  and  yellow^  Up  till  the  time  of  death  he 
passed  water  freely ;  it  was  always  clear  and  free  from  l^lood*  The 
appetite  was  voracious,  but  he  never  st.*emed  to  rest  until  he  had  vom- 
ited bis  food.     He  sutfered  nnirh  from  thirst. 

On  the  1st  of  May  the  followiug  was  his  condition  :  Tie  was  much 
eraaciated.  The  veins  of  the  abdouiiunl  wall  were  much  distended. 
The  abdomen  raeasnred  21  inches  over  the  umbilicus,  and  was  almost 
entirely  filled  by  an  immovable  tumor  of  somewhat  irregular  shape. 
There  was  universal  dulness  over  the  abdomen  with  the  exception  of 
the  left  hyjuichondriac  and  hypogastric  regions,  where  a  clear  bowel- 
sound  was  elicited  on  percussion.  On  the  1th  July  the  abdomen 
measured  24  inches,  having  increased  three  inches  in  a  little  over  two 
montlis.     The  child  died  on  I4tb  July. 

At  the  avttjjKujy  the  liver  was  found  thin  and  stretched  over  the 
surface  of  a  large  tnmor,  which  was  found  occupying  the  entire  ab- 
domen^ except  the  left  inguinal  region,  into  which  the  intestines  had 
been  pushed.  There  was  no  fluid  in  the  peritoneal  cavity.  The  liver, 
which  was  pide,  but  seemecl  otherwise  liealthv,  was  eonnected  with 
the  tumor  by  loose  cellular  adhesions,  which  were  easily  separable  by 
the  fir»gers,  so  that  the  entire  tumor  was  removed  without  the  aid  of 
a  knife.  It  was  finiud  to  he  a  tumor  of  the  right  kidney,  and  weighed 
5^  lbs.  The  growth  was  irreguhirly  kiduey -shaped,  aud  traces  of 
renal  structure  were  detected  at  its  posterior  part.  On  section,  it 
wad  found  chielly  conqiosed  of  soft,  brain-like  structure,  with  several 
large  cysts  containing  fluid,  which  on  microscopic  examination  was 
seen  to  be  crowded  witii  caudate  and  polygonal  cells.  The  same 
bodies,  in  a  fil>rous-looking  stroma,  wt^re  detected  in  the  solid  poj'- 
tions  of  the  tumor.  The  left  kidney  was  rather  larger  than  usual,  but 
was  heaithy  iu  structure.  No  cancerous  deposit  was  found  iu  any  of 
the  other  viscera. 


Case  IT. — Fn'mnrtj  Caftcpr  of  ihe  Highf  Kidntr/^  and  of  the  Lym' 
phatie  Glands  in  the  Mil  us*  St'condnrtj  Vanver  of  the  Liver  ^ 
Left  Lung^  and  Suprarenal  Capsule,  {From  the  Notes  of  Dr. 
lif^naud,} 

Hannah  Hilton,  a:4.  59,  a  married  woman,  who  Iiad  borne  children, 
the  last  from  eight  to  nine  years  ago,  ceased  to  menstruate  six  years 
ago. 

She  first  noticed  a  small  and  hard  tumor  in  the  right  iliac  space 
two  years  since,  vvliich  made  vcr}'  little  progress,  and  gave  no  pain 
or  inconvenience  Tor  nmny  mojrths.  She  came  under  treatment  in 
ptbeearly  part  of  December,  1845,  for  a  chronic  diarrha^a,  which  had 
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for  some  time  past  bafflc^d  all  remedies.  The  eracuatloTis  were  most 
copions,  of  a  dirty  olive  color,  passed  without  pain,  or  aceompttwietl 
with  lormiim.     This  ultimately  yielded   to  the  sulphate*  of  copper, 

1  lirst  examined  the  tiimcjr  abotit  tnelve  months  ago.  It  was  paiih 
less,  hard,  and  not  bigger  than  a  filial  head,  rising  a  little  out  ofthr 
right  pelvic  region.  About  a  mouth  from  this,  the  tumor  began  to 
fie  jminful  and  to  increase.  A  feeling  of  orunapling  parchment  wu 
noticed  at  its  inner  and  h»wer  portion,  Hhortl^'  afterwards  it  b&gm 
to  extend  npwaidis  nml  backuardy,  in  the  direction  of  the  loin;  tbere 
were  tiying  [lains  also.  The  uterus,  examined  nianually,  was  found 
free  from  the  tniunr,  and  apparently  healthy.  The  color  of  the  skin 
was  somewhat  dirty,  and  this,  together  with  the  eruuipling,  were 
thought  sndiciently  suspicions  to  warrant  a  belief  that  the  real  nstuf« 
of  the  disease  was  malignant  degeneration  of  the  right  ovar}*, 

T  now  lost  sight  of  the  ease  until  three  weeks  prior  to  death,  whrn 
I  discovered  tiiat  the  tumor  had  gradually  extended  itself  liackwanJi, 
and  that  four  weeks  ago  it  began  rapidl}^  to  grow*  and  spread  in  sH 
directions,  causing  great  pain  and  watchfulness.  The  woman  emaci- 
ated very  fast,  was  of  a  deeii  and  dirty- brown  color,  bad  suuken  tyt^ 
and  a  look  of  sufTering.  The  nature  of  the  disease  remained  no  longer 
doulitfnl,  for  the  nodnlar  portions  of  the  fungus  bteraatodes  could  be 
most  distinctly  felt  beneath  the  abdominal  walls.  The  feeling  of 
crnmpling  wa^  also  more  general,  as  also  an  occasional  gurglings  as 
of  air,  in  the  intestines.  There  had  been  no  uterine  hemorrhage,  oo 
dillk'ulty  or  pain  in  passing  urine,  and  nothing  unusual  in  the  cbar- 
aetcr  of  the  secretion.  Opiates  relieved  the  paiu  greatly,  Shd  died 
on  February  IT,  1^47. 

Auhpftl/, — Body  greatly  emaciated.  In  the  abdomen  there  wa«  t 
large  fungoid  tumor,  extending  quite  across  and  to  the  right  sitle  and 
loins;  passing  obliqnely  over  it  was  the  colon,  which  was  partially 
adherent,  as  were  also  some  of  the  small  intestinal  fohls.  The  luraor 
was  not  at  all  adherent  to  the  interior  of  the  abdominal  walls.  Tbe 
uterus  and  ovaries  were  quite  free  from  any  disease,  and  were  merely 
boi^nd  together  with  false  membranous  bands.  The  tumor  had  uo 
pedicle,  and  though  most  carefully  removed  there  were  no  conueelioti* 
ibund  (»lher  than  snch  as  had  been  set  up  through  peritoneal  irriU- 
lion,  Tlie  abdominal  cavity  did  not  contain  any  dropsical  effusion. 
The  entire  mass  being  removed,  together  with  the  liver,  to  which  it 
was  adheienr,  the  right  kidue}'  was  found  so  entirely  clegeneratcd  iwt" 
eucephaloiil  matter,  and  so  closely  incorporated  with  the  tumor.  lh«l 
nothing  but  a  njost  careful  dissection  could  have  detected  its  true 
nature.  It  was  enlarged  to  double  tbe  usual  size,  and  no  vestiffvof 
its  [iroper  structure  reuiaixied ;  the  vessels  were  however  fouu'^  ' 
ing  the  hilus;  and  the  suprarenal  capsule,  also  affected  with  •:  i 
lotd  cancer,  was  in  its  usual  position,  and,  in  size  and  shape,  buix;  i 
resemblance  to  a  very  large  chestnut. 

In  the  large  tumor,  which  appeared  to  have  its  origin  in  t' 
phatie  glands  of  the  hilus,  were  some  cysts,  filled  with  a  u' 
matter  or  with  a  semitransjuirent  jellydike  substance.  Th' 
mass  was  a  homogeneous  and  soft  cancer,  breaking  down  i 
parts,  but  in  some  places  as  hard  as  cheese.  The  tumor  was  r- 
aud  about  four  inches  thick,  where  it  lay  in  the  loins  on  the  rlgt:; 
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and  gradaally  became  more  tliin  toward  the  liift  margin,  wliore  it 
dipped  beneath  the  stoinaeh^  surroiiudhij:^  the  aurta  and  vena  cava, 
in  one  portion  of  which  caticerons  matter  was  fonnd.  The  extreme 
breadth  of  the  tnmor  was  nine  inches. 

The  lower  mar^rin  of  the  liver  was  cancerous  where  the  tumor  came 
in  contaet  with  it,  and  some  other  small  cancerons  tubera  were  fonnd 
on  its  surface.  The  gallbladder  contained  many  ealcnlt.  On  the 
surface  of  tiie  lower  lobe  of  the  left  lung  were  several  tnbera,  and  one 
fts  larofe  as  a  small  apple.  The  heart,  left  kidney,  spleen,  right  hmg, 
and  other  parts  were  healthy,  and  free  from  all  traces  of  disease. 

Dr.  HounBell  has  kindh^  ftirnisbcd  me  with  the  notes  of  tlic 
following  hitherto  unpublished  case.  It  illustrates  the  usual 
features  of  the  disease  as  it  appears  in  children. 

Case  Y. — Eiwephaloid   Dueane  of  the   Right   Kidney/  in  a   Child, 
(From  the  Notes  of  Dr.  Etmnsell^  of  Torquay,) 

Richard  Bradford,  fonr  years  of  age,  was  admitted  as  out-patient 
of  the  Torbay  Infirmary  about  ten  days  before  his  death,  lie  was 
sutferiiig  from  a  larj^e  tumor  occupying  tiie  nmbilical,  right  bypochou- 
dnac,  and  lumbar  regions.  Its  surface  was  dull  on  percussion,  and 
the  dnlness  was  continuous  with  that  of  the  liver.  The  child  was  of 
a  sallow  apijcaranee.  and  much  emaciated*  The  tnmor  had  been  de- 
tected three  months  previously,  and  had  grown  rapidly*  Uiematuria 
bad  been  noticed  shortly  before  tlie  discovery  of  the  tumor. 

AntnpHij,^^T\\e  tumor  was  found  to  involve  the  right  kidney;  it 
weijorhed  10  lbs.  144  oz, ;  it  was  smooth  on  the  surface,  aud  to  the 
touch  felt  fnmi  in  some  places,  aud  soft,  almost  thictnatjug,  in  others, 
Near  it  lay  a  snp[jlcmentary  tumor  about  the  size  of  an  orange.  On 
cutting  open  the  tumor  it  was  fonnd  to  consist  of  soft,  brain-like  suIk 
stance,  containing  two  or  three  large  cysts  fjlled  with  about  half  a 
pint  of  dark  fluid.  The  tumor  sprang  frooi  the  npper  portions  of  the 
kidney,  aud  liad  absorbed  all  the  organ  except  two  of  the  pyramids, 
which  remained  intact*  The  ureter,  the  left  kiduey,  and  all  the  other 
organs  were  healthy.  The  liver  was  adherent  to  the  tumor,  and  the 
ascending  coloji  ran  alon<?  its  lower  border,  and  could  not  be  detected 
in  front  of  the  growth  during  life. 


Case  VI Enormous  Malignartt  Bheai^e  of  the  Left  Kidney. 

{Lanret,  I85G,  /,  ti26.) 

J.  B.,  aged  six  years,  was  admitted  into  the  Middlesex  Hospital, 
under  Dr.  Hawkins,  May  211,  1855.  J,  B.,  born  of  healthy  parents, 
was  one  of  a  family  of  ten  children,  of  whicli  five  were  still  living,  the 
others  having  died  of  acute  intajitile  diseases.  When  the  child  was 
six  weeks  old  his  mother  noticed  that  both  lef\  extremities  were  larger 
than  the  right;  the  skin  was  looser,  and  the  ranscles  she  describes  ai* 
being  less  tirm  than  those  of  the  up[)osite  side.  8 lie  was  so  struck 
with  the  difference  that  she  consulted  a  medical  man  about  it.  At 
three  years  of  age  the  child  had  hooping-cough,  and  shortly  after 
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measles,  but  he  never  liad  scarlet  fever.  The  abdomen,  the  motber 
believer,  was  always  rather  Iflrjyfer  than  couUl  he  conj^idertH^  nEliiral, 
but  this  had  not  been  to  a  markud  extent.  Witli  these  exceptions, 
the  chikl  had  fair  health  nntil  the  nuddle  of  April,  1855  (six  wet?ki 
before  admii^sion),  when  be  was  Kuddenly  seized  with  sickne&s ;  jmH 
fi'om  his  ajqiearaticethe  mother  believed  him  to  be  very  iU,  and  thuu«;ti 
far  better  on  the  following  day,  so  much  so  as  to  be  able  to  walkout 
of  the  house,  he  dkl  not  regain  Ins  appetite  for  about  a  week.  Ihmnij 
this  illness  the  mother  accidentally  discovered  a  tumor  in  the  iipfpcr 
part  of  the  left:  side  of  the  abdomen.  It  then  appeared  to  l»e  almmt 
circnlar,  and  ahont  two  inches  in  diameter.  It  was  not  |>erceplibIeto 
tlie  eye,  bnt  its  lower  margin  could  be  distinctly  felt;  it  was  very  hard, 
but  not  painful,  nor  did  moderate  pressnre  cause  any  inconvenience. 
She  believes  that  it  gradually  increased  in  size  after  she  first  di*^ 
covered  it,  till  she  brought  the  chihi  to  tlie  hospital,  and  during  thi« 
time  she  noticed  that  he  had  quite  regained  his  api>ctitc^  which  had, 
in  fact,  become  voracious,  and  though  he  a[tpeared  fatigued  after 
moderate  exercise,  he  was  alile  to  walk  without  effort. 

Staff  on  admiKiiinn, — Rather  emaciated  ;  alxiomen  very  much  swollen, 
especially  on  tlie  left  side,  where  the  veins  were  enlarged  and  tortu- 
ous; the  left  extremities  were  considerably  larger  than  the  rijihU 
owing  to  the  soft  parts  being  much  tinner  and  the  muscles  apparently 
belter  devekijied ;  there  was,  however,  no  ditrerence  in  b*nglh,  U|X)ii 
manipulation,  a  tumor  could  be  felt,  of  somewhat  globnlur  form,  abuirt 
three  inches  in  diameter,  occu|>ying  part  of  the  lelY  hypochoinlri»c, 
kdl  lumbar,  and  umbilical  regions;  its  lower  margin  was  well  defined^ 
but  its  upper  boundary  could  not  be  ascertained — the  dubicss  onjieh 
cuss  ion,  wdiich  was  complete  over  all  parts  of  the  tumor,  being  thcit 
continuous  with  that  of  the  spleen.  Tlie  patient  ate,  drank,  and  slq* 
well,  was  able  to  sit  up  the  greater  part  ot^the  day,  walked  frequcnll)' 
up  and  down  stairs,  and  tlid  Jiot  complain  of  pain. 

From  this  time  the  jiiilient  conlinned  under  observation  until  hi* 
death,  a  period  of  nearly  twelve  months-  The  tumor  continuisl 
rapidly  to  grow,  until  it  attained  enormous  proportions.  On  tbe  ht 
of  August,  the  following  note  was  taken:  ''The  tumor  extends  htlf 
an  inch  below  the  nuibiHcus,  .ind  about  the  same  distance  to  the  ri^hl 
of  the  mesiau  Vine;  the  abdomen  generall)-  is  much  more  swcdlen, and 
the  %^eins  are  much  larger^  Tlie  patient  walks  about  the  garden  for 
an  hour  or  two  every  day,  and  though  taking  a  large  quantity  of  food, 
and  eating  very  frequently,  is  daily  becoming  more  emacial<*d.  He 
appears  to  sutler  no  inconvenience,  except  that  caused  by  the  bulk 
of  the  tumor,  the  large  size  of  the  abdomen  being  such  as  to  irajiedt 
progression.  He  coniphuns  of  thirst,  and  evinces  a  desire  to  driak 
frequently  of  cold  water.  The  bowels  act  with  regularity  ;  and  Ihf 
urine,  which  is  frequently  voided,  and  in  quantity  rather  above  tbe 
natural  standard,  presents  no  abnormal  ap[)earances.** 

Tlie  patient  continued  to  go  about  till  September,  and  to  walk  up 
and  down  one  Hight  of  stairs  to  and  from  the  ward  without  assist- 
ance. About  the  middle  of  the  month,  after  having  spent  some  time 
In  the  garden  of  the  hospital,  he  fancied  himself  unable  to  get  liack, 
and  was  then  for  the  fb\st  time  carried  up-slairs.  After  this  he  w»i 
almost  constantly  contiued  to  his  bed.    The  tumor  gradually  increasM?d 
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in  size  until  his  death ;  for  some  time  previous  to  which,  indistinct 
fluctuation  €oiild  he  felt  in  .some  parts  of  it.  The  abdomen,  abodt  the 
niiddle  of  December,  measured  in  eireviniference  3li  inehes,  and  at  the 
end  of  Mareli  upwards  of  42  iucheH.  For  the  last  two  months  he  snf- 
fered  mueh  from  dyspncea,  and  for  the  lawt  iliree  weeks  had  constant 
orthopnoea  and  daily  increasing  oedema  of  the  left  leg-  The  appe- 
tite, however,  remained  inordinate  till  the  last,  and  the  bowels,  which 
had  continued  to  act  regularly  till  within  a  ehoit  time  of  his  death, 
Imd  recently  become  somewhat  constipated.  He  sank  gradually,  and 
died  April  tth,  1856. 

The  annexed  drawing  of  the  patient  was  taken  shortly  before  death, 
by  Mr.  J,  Z.  Laurence,  and  kindly  placed  by  him  at  my  disposal. 


\N 


-^ 


Enomioiu  cuicor  of  the  ka  kldnoy.    Case  of  J,  B.    From  ■  drawlag  hj  J.  Z.  Laurence. 


Autopsy,  fifYy-four  hours  after  death,— The  whole  of  the  abdomen, 
except  the  ripjht  inguinal  region,  was  occupied  by  a  large  ^hdiular 
tnmor,  anteriorly  tirmly  adherent  to  the  parietes,  and  covered  by 
peritoueuna ;  posteriorly,  lying  in  contact  with  the  psoas  muscle  ;  the 
small  intestines  were  thrust  down  to  the  right  inguinal  region  ;  the 
spleen  and  liver  were  driven  upwards  into  the  thorax ;  the  whole  of 
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the  transverse  colon  was  firmly  adherent  to  the  tumor ;  and  a  partion 
of  the  descending  colon,  which  ran  along  the  front,  was  for  a  short 
distance  imbmUled  in  it,  The  tumor,  when  removed  from  the  hf^iy, 
weighed  tiurty-one  pounds^.  Traces  of  kidney  structure  could  be  rec- 
ognized, as  if  spread  out  over  the  entire  substance;  large  masses  of 
medullary  cancer  were  visible  on  its  surface.  Upon  section,  the  centw 
was  found  to  be  occupietl  liy  several  pints  of  dark^  thick  fluid*  floating 
in  which  were  several  fragments  of  tlie  broken-down  cancerous  mas«i 
the  more  solid  portions  varied  in  consistence  from  that  of  firm  rnedol- 
lary  cancer  to  gelatinous  matter  in  a  semifluid  state,  large  ma^^ee  of 
it  being  found  in  every  state  of  degeneration;  the  kidney  on  the  ojk 
posite  side  was  much  enlarged,  ^o  cancerous  deposit  was  found  In 
any  of  the  other  viscera.' 

Diapwsis, — AVe  have  seen  that  in  nearly  all  cases  of  primary 
cancer  of  the  kidtioy,  a  palpable  tiunor  exists  in  the  flank.  If 
profose  hematuria  coexist  with  such  a  tumor,  scarcely  a  doubt 
can  remaiti  as  to  the  seat  and  nature  of  the  disease.'  Kut  when 
there  ia  no  hieniatnria,  the  diagnosis  becomes  more  difficult;  in- 
deed, there  is  scarcely  any  morbid  condition  which  has  l)een  so 
frequently  misapprehended.  Renal  cancer  has  been  generally 
mistaken  for  enlargements  of  the  sitrrounding  organs — of  tbo 
liver,  spleen,  ovary,  or  iiteras ;  but  son;etiine8  for  ascitea,  anea- 
rism  of  the  aorta,  or  perinejjhritie  ahscees*  It  has  also  been 
mistaken  for  tumors  of  the  kidney  of  a  difterent  character— for 
pyonephrosis,  hydatid,  cystic  degeneration,  and  hydronephn>flis. 
Some  of  these  errors  were  doubtless  uuavoidalde  ;  but  most  of 
them  arose  from  an  imperfect  knowledge  of  the  diagnostic  marks 
of  renal  tumors,  and  from  the  undue  weight  attached  to  the 
absence  of  hiematiina.  As  a  positive  sign,  associated  with  ab- 
dominal tumor,  ha^maturia — profuse,  spontaneous,  and  recur- 
rent— is  of  the  highest  signiiicanee ;  hut  its  absence  signifie* 
comparatively  little.  In  nearly  half  the  eases  collected  by  nie^ 
heematuria  was  wholly  absetit  from  first  to  last;  and  in  those 
cases  in  which  hannaturia  was  noted,  intervals  of  many  weeks 
or  months  elapsed  in  several  of  them,  during  which  the  urine 
was  perfectly  normal. 

1  Sume  further  purtiuuliirfi  of  the  post-mortem  appetminoes  in  thi»  case  »fi 
sUfipHed  by  Dr.  Vuti  dor  By]  (Path.  Soc.  Tning.,  vol.  viii). 

•  Tilt*  cot^xisteiico  of  these  two  symptomB  u  not*  bowoveri  ethtQluUify  dli^oitie 
of  renal  cancer.  Inn  case  of  enormous  enlargement  of  the  £ptei*n  (leococy- 
thymic)  rpcently  in  the  Maiiche&ter  Inlirinary,  there  wtt«  profuse  bjiMniituH»  ^»r 
several  days.  After  ilenthf  ^oine  months  subsequently,  the  kidneys  and  bJtddcr 
were  found  perfectly  healthy. 
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In  those  numerous  CMee,  therefore,  in  which  the  ohserver  de- 
rives no  lielp  from  the  examination  of  tlie  urine,  he  must  rely 
on  his  ekill  to  ascertain  the  anatomical  relations  and  nature  of 
the  ahdoTninal  tumor.  In  prosecuting  this  inquiry,  he  will  es- 
jjecially  endeavor  to  eliminate  tumors  of  the  liver,  spleen,  and 
ovaries — these  being,  from  their  comparative  frequency,  the 
most  likely  to  lead  astray. 
■  If  the  intumescence  occupy  the  right  side,  it  may  be  distin* 
guished  from  hepatic  tumor,  especially  when  not  very  large,  by 
the  possibility  of  tracing  its  upi>er  limits  below  the  margins  of 
the  ribs;  the  side  of  the  hand  can  generally  be  so  inserted  at  the 
edge  of  the  ribs  that  the  tumor  can  be  clearly  felt  to  lie  below 
it,  and  the  liver  above  it.  A  Ions:  this  line  a  coil  of  intestine 
usually  lies,  and  yields  a  tympanitic  sound  on  f^ercussion.  This 
sign  is  lost,  however,  when  the  renal  growth  contracts  adhesions 

tto  the  under  surface  of  the  liver ;  also  when  it  projects  dispro- 
portionately into  the  right  hypochondrium,  and  displaces  the 
right  lobe  of  the  liver.  When  this  is  the  case,  assistance  may 
be  obtained  by  feeling  for  the  thin  margin  of  the  liver  as  it  lies 
aiiplied  to  the  ai)dominal  wall.  Another  important  sign  in  such 
1  a  case  is  the  position  of  the  colon.  Hepatic  tumors  have  no  in- 
testine in  front  of  them  Inulcss  there  be  malposition  of  the 
viscera),  and  yield  a  dull  note  over  their  entire  surface.  Renal 
tunjora,  on  the  other  hand,  have  the  ascending  colon  iu  front, 
passing  obliquely  from  below  upwards  and  to  the  left ;  and  the 
passage  of  flatus  along  the  gut,  or  the  clear  jjercussion  note 
over  it,  will  rarely  fail  to  indicate  its  fnisition. 

A  splenic  enlargement  is  distinguished  by  the  following  signs ; 
absence  of  the  descending  colon  in  front ;  its  rigid,  somewhat 
thin,  borders  (not  rounded);  its  extension  upwards  under  the 
ribs;  its  mobility;  generally,  a  tympanitic  note  is  obtained  in 
the  extreme  left  lumbar  region;  often,  on  deep  percussion,  a 
bowel  sound  is  perceived  through  its  substance,  which  is  not 
thick  (a  renal  tumor  is  absolutely  dull  on  the  deepest  percus- 
sion) ;  antecedent  history  of  ague  or  remittent  fever,  or  evidence 
of  leucocy thfcoiia  on  examination  of  the  blood  ;  the  direction  of 
the  enlargement  is  downwards  and  inwards  to  the  epigastrium 
and  umbilicus,  and  not  toward  the  iliac  fossa.  It  also  rises 
higher  toward  the  axilla  than  a  renal  growth.  When  the  latter 
rises  from  the  upper  and  fore  part  of  the  kidney^  and  pushes  fur- 
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wards  and  upwards  rather  than  downwards,  the  diagncNna  lie- 

cotnes  very  difiieult,  and  depends  mainly  on  the  absence  or  pres- 
ence of  the  colon  in  front  of  the  enlargetnent,  and  hints  derived 
from  the  previous  history  or  the  state  of  blood  on  microscopic 
examination. 

When  the  tumor  presses?  forward!^  and  downwards  toward  the 
nmbi liens  and  the  puhie  and  iliac  regions,  it  is  apt  to  be  mistakea 
for  ovarian  tunior.  The  commemorative  Bymptonis  may  here 
yield  vahnible  information,  tlioiigh  the  statements  of  patients 
on  such  points  are  always  to  he  accepted  with  reserve-  An 
ovarian  growth  begins  in  the  iliac  fossa,  and  ascends;  a  reail 
growth  begins  in  the  flaTik  between  the  rihs  and  the  crest  of  the 
ilium,  and  descends.  An  ovarian  tunior  has  no  bowel  iu  ffwnt 
of  it,  and  the  bowels  are  pushed  into  the  lumbar  region,  where 
a  clear  sound  can  be  elicited — exactly  in  the  spot  where  thedul- 
ness  is  most  complete  when  the  tumor  arises  from  the  kidney.^ 
This  last  sign  also  serves  to  distinguish  uterine  from  rena!  en- 
largements. 

An  encepbaloid  kidney  can  only  be  confounded  with  ascites 
when  it  is  extremely  soft,  and  fills  the  entire  abdomen.  The 
two  conditions  may  be  distinguished  by  the  circumstance,  that 
in  ascites  both  tlanks  are  dull,  whereas  in  renal  tunior  one  is  dttll 
and  the  other  resonant. 

AVhen  the  tumor  has  been  satisfactorily  made  out  to  be  con- 
nected with  the  kidney,  there  still  remain  difficulties  in  decid- 
ing its  nature.  Malignant  growths  generally  give  a  distinct  ifli- 
j>ression  of  their  solid  strncture.  This  distinguishes  them  from 
hydatid, purulent, and  hydronephrotic cysts;  but  the  consisteiKt 
of  the  tumor  is  often  very  difficult  to  appreciate;  if  it  be  small 
and  deepseated,  and  the  abdominal  walls  thick,  the  seode  of 
fluctuation  in  a  fluid  cyst  may  be  exceedingly  obscure;  on  tke 
other  hand,  encepbaloid  tumors  sometimes  yield  a  quasi .flact na- 
tion which  is  very  deceptive.     In  these  doubtful  cases,  the  pi» 


*  A  case  is  rejwFled  by  Dr,  Grwnbtil^h  ("Tutnops  complicAtiQg  prcgnmncT." 
St  Barth*  Hosp.  Keps.,  vol.  i,  86)^  in  which  a  tumor  stipposed  lo  be  orariaa 
acted  as  a  complicalion  in  two  pregntmciea;  and  the  propriety  of  removal  wwt 
about  to  be  entertained  when  the  patient  again  became  pregnftnt.  She  di^ 
without  obvious  cause  three  weeks  after  dtflivery  at  the  full  term,  and  theituUApf 
showed  that  the  suppO!«ed  ovarian  tunior  wuf  rei«lly  the  left  kidney  in  a  ttsTftd* 
Tunced  litage  of  cerebriform  diseuso.     It  weighed  27  lb,  S  oz. 
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enee  of  pus,  or  blood,  or  hydatids  in  the  urine,  of  rigors,  of 
nephritic  colic,  or  of  cancerous  cachexia,  supplies  hints  which 
incline  tlie  judgment  in  this  or  in  that  direction. 

P/'0(jnosis.^-TliQ  ultimate  termination  is,  of  course,  always 
fatal.  In  judging  of  the  probahle  survivorship  of  the  subjects 
of  renal  caocer,  the  age  of  tlie  patient  is  of  great  importance; 
the  mean  duration  of  the  disease  is  at  least  three  times  as  great 
in  adults  as  in  children.  There  is,  however,  nothing  like  exact 
proportion  ohsorvcd  in  this  respect.  In  a  girl  of  twenty-one, 
whose  case  is  described  by  Langstatl',  the  disease  lasted  (with 
hnematuria)  for  six  years.  Contrary  to  what  might  have  been 
expected,  the  occurrence  of  ha^rnatnria  does  not  appear  to  hasten 
the  final  catastrophe;  the  mean  duration  is  almost  exactly  tlie 
same  in  the  hemorrhagic  cases,  as  in  those  in  which  tbe  urine 
was  throughout  normal. 

The  disease  appears  in  some  cases  to  become  dormant  for  a 
while,  making  no  appreciable  progress  for  many  months*  In 
an  instance  of  this  kind  recorded  by  Dr.  Brinton,  the  stationary 
condition  (wliieh  Dr.  B.  had  flattered  himself  might  pass  into 
permanent  obBolescenee)  came  suddenly  to  au  end,  with  death 
of  the  imtient,  through  copious  hemorrhage  into  the  tumor, 
(Brit,  Med,  Journ.,  June  13th,  1857.) 

TreafnumL — The  management  of  a  disease  so  hopeless  is  a 
melancholy  duty.  When  the  tumor  is  painless,  and  the  urine 
natural,  there  is  little  for  the  practitioner  to  do  beyond  placing 
the  patient  in  favorable  hygienic  circumstances.  When  the 
tumor  is  tender,  or  there  are  sigus  of  local  inflammation  in  its 
vicinity,  warm  baths  or  emollient  applications  may  be  used  from 
time  to  time.  It  may  be  doubted  whether  it  is  prudent  to  in- 
terfere with  a  moderate  hiTraaturia,  The  losses  of  blood  do  not 
on  the  whole  act  disudvantageously.  When,  however,  the 
hemorrhage  becomes  excessive,  means  must  be  used  to  control 
it.  Ice  may  he  api>lied  to  the  tumor,  and  acetate  of  lead  or 
gallic  acid  administered  internally.  The  clots  which  form  in 
the  ureter  and  bladder  sometimes  occasion  the  most  poignant 
sutfering  by  blocking  xip  the  urethra,  and  t*ausing  retention  of 
Drine,  The  impacted  masses  should  be  pushed  back  into  the 
bladder  by  means  of  a  catheter,  and  the  coagula  broken  up  by 

L washing  ont  the  organ  with  warm  water. 
As  the  disease  advances,  severe  constitutional  irritation  sets 
I -. 
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in,  vvbich  requires  to  be  palliated  by  opiate  and  other  anodyoe 
inediciiies.* 

B. — SECONDARY    CANCER    OF    TOE    KIDNEY. 

SecoDdary  cancerous  deposits  occur  in  the  kidneys,  in  the 
fomi  of  uodules  varying  from  the  size  of  a  pea  to  that  of  a 
marble  or  walnut.  Ten  or  twenty  such  nodules  are  not  unfre- 
quently  found  scattered  through  the  cortical  substance;  the 
intervening  renal  tissue  shows  no  sign  of  disease ;  the  urine  ii 
normal,  imd  no  pain  or  other  ayniptoni  lie  trays  their  presence 
during  life.  Tlie  following  oa.se  oilers  an  example,  marked  by 
some  very  unusual  incidents,  of  extensive  cancerous  disease  of 
the  urinary  organs,  involving  primarity  the  bladder  and  its 
vicinity,  extending  thence  to  both  kidneys,  of  which  the  rurlit 
was  undergoing  sacculation  from  compression  of  the  corresr 
ponding  ureter  by  the  cancerous  mass  at  the  base  of  the 
bladder. 

In  January,  1802,  I  was  requested  by  Dr.  Crom|)tom  to  see  wilib 
liiin  a  shopkt^eper,  aged  3>4,  wlio  was  then  snlTeriiig  from  hjematuri* 
and  parnhsis  ofthi?  Madder.  Tbe  patient  gave  the  loUowing  accxjutit 
of  hituself:  Three  year^  previoiLsly,  witliout  known  cause,  be  bail  to 
attack  of  Ijsvmaturia,  a€ct>in|janteil  with  excessively  frequent  micturi- 
tion, pains  in  tlic  hack  and  bottom  of  the  belly,  but  witliout  vomiting 
or  retraction  of  I  lie  testicle.  These  symptoms  passed  off,  tinder 
medical  treatnu-jit,  in  two  months,  and  (apparently)  ec^mplete  re- 
covery soon  ensned. 

After  an  interval  of  three  years,  during  whieh  the  patient's  bealtb 
continued  in  every  respeul  undisturbed,  the  present  flttaek  abrupUj* 
connneoeed.  The  patient  was  seized,  six  weeks  before  my  vitiit,  wlti 
violent  pains  in  the  loins  and  bypogastrium,  aeeoinpanied  by  palnftil 
and  exeessively  frequent  iniuturitiou  and  bloody  urine.  All  tbese 
symjitoins  came  on  sinniltaneously.  There  was  neither  siekness  nor 
vomiting.  The  attenipt.s  to  void  urine  were  incessant — every  tea  or 
fifteen  minuter  during  Uie  day,  and  so  constant  at  night  that  the  {*• 
tient  scarcely  obtained  any  sleep.  Matters  continued  thus  for  three 
weeks  ;  the  patient,  meanwhile,  did  not  keep  his  bed,  and  he  atteadedi 
as  well  as  be  wa.s  al>le,  to  hh  duties  in  the  shop. 


*  A  euriatis  ca^e  h  reported  in  iho  Philnddpluit  Mt'dicul  tind  Surgieal  HvfMirlcr 
for  18(il,  p.  12ti,  A  ni»n  of  68  liud  had  a  tumor  in  the  right  hypochondrium  for 
B1K  years.  It  was  supposed  to  1*q  **  cystic;  diseiise  "  of  the  liver ;  wnd  hi»  Mir^^ni 
delibenitely  proceeded  to  rcoiovo  it  by  operation.  Tho  tumor  (which  weig^bed 
2J  lbs.)  wtv^  aceordingly  rcniovedi  but  on  oxufnination  it  proved  lo  be  tht*  rigtil 
kidney,  whony  converted  into  an  cncepliuloid  mru$s.  The  pfttieni  surviTt-d  ftf* 
ieen  days. 
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But  a  new  train  of  symptoms  now  showed  themselves.  The  inces- 
sant micturition  was  Biicceetled  by  a  total  itiahility  to  empty  the  tilad- 
der,  and  the  legs  and  belly  began  to  swell  rapiilly.  At  this  conjunc- 
ture I>r.  Crom|>tou's  aid  was  obtained.  On  exanuuing  the  patient  lie 
found  conHideralile  ascites,  anasarca  of  the  lower  extiemities,  and  re- 
tention of  nrine.  Tbret*  jiints  of  a  sanj^uinolent  urine  were  immedi- 
ately witlidraw[j  by  catheter  from  tlie  distended  bladder;  the  patient 
was  directed  to  keep  his  bed,  and  treated  with  alkaline  diluents  and 
nightly  sedatives.  Great  relief  followed  this  treatment,  but  the  pa- 
tient still  continued  unable  to  void  a  drop  of  urine  spontaneously,  and 
catheterism  had  to  l>c  iiraetieed  twice  a  day. 

His  condition  at  the  flate  of  my  visit  was  as  follows:  There  was 
extreme  pallor  of  the  surface;  considerable  emaciation;  no  pyrexia; 
the  tongue  was  moist,  slightly  furred.  The  legs  were  no  longer 
cedematous,  but  considerable  ascites  still  remained.  The  bladder  was 
distended  almost  to  the  umbilicus;  there  was  no  pain,  and  tJie  loins 
were  not  sensitive  to  pressure;  nor  was  there  any  tumor  to  be  felt  in 
the  renal  region :  the  movements  of  llie  patient  were  active,  and  he 
was  cheerful  and  lively. 

About  a  (puirt  of  liloody  urine  was  removed  by  catheter.  A  little 
pure  blood  came  through  the  instrument  first,  tlien  almost  clear 
urine,  and  as  the  bladder  became  empty,  the  urine  again  became 
ruddy,  the  last  few  tlrops  being  almost  pure  blood.  l>r.  Orompton 
stated  that  a  little  Ideeding  always  followed  the  morning  and  evening 
catbeterism. 

A  carefid  examination  of  the  nrine  yielded  the  following:  It  was 
feeldy  alksdine  from  fixed  alkali  (<lerived  from  medicine);  sp*  grav. 
1007  ;  on  standing,  the  blofjd-corpuscles  subsided,  and  formed  a  very 
red,  slightly  clotted  layer^  at  tlie  bottom  of  the  nrine-glass.  Under 
the  microscojie  there  were  found,  in  addition  to  the  bloud-disks,  a  few 
corpuscles  with  cleft  nuclei— [irobably  j)ale  blood-corpuscles — but  no 
renal  elements— neither  epitbelium,  nor  casts,  nor  any  susju'cious 
(qnasi-cancerons)  cells  of  tiny  sort,  tliough  diligently  looked  for. 
The  proportion  of  albumen  was  no  more  than  corresponded  to  the 
bloinl  present. 

The  jiatient  from  this  time  gradually-  but  steadily  improved.  The 
bladder  shiwl^^  recovered  the  p<iwer  to  exiiel  its  contents ;  tiie  nrin^ 
became  less  and  less  bloody,  and  finally  clear  and  free  from  albumen. 

Eiglit  months  afterwards  (August  2G,  18fji2)  the  patient  waited  on 
me.  He  was  still  ]>ale  and  thin,  but  repruled  himself  well,  ami  had 
for  the  last  six  months  been  able  to  pursue  his  avocation* 

1  beard  nothing  more  of  the  case  until  June  i2'2,  lSfl3,  when  I  was 
summoned  to  visit  the  same  man  with  Dr.  Nes field,  under  whose  care 
the  patient  came  alter  l>r.  Crompton's  departure  from  town,  I  found 
bim  in  a  desperate  condition— ^emaciated  to  a  skeleton  ;  so  weak  that 
he  could  not  turn  in  bed,  nor  raise  his  head  from  tin*  pillow.  There 
was  no  anasarca  nor  ascites.  Great  pain  was  complained  of  in  the 
right  renal  region,  but  no  tumor  or  fulness  existed  there.  The  urine 
was  loarlcd  with  pus,  and  highly  ammoniacal.  Six  days  after,  the 
patient  died. 

Autopsy* — ^On  opening  the  abdomen  and  pushing  aside  the  small 
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intestines,  a  cancerous  masa,  half  as  large  as  the  fist,  was  found  im- 
plicating the  base  of  the  bladder,  especially  about  the  entrance  of  the 
right  ureter.  Within  the  viscus,  a  sofl  sprouting  fungus,  of  the  size 
of  a  hen's  egg,  was  seen  sprlngiug  from  the  trigone  ;  it  was  rounded 
in  shape,  elevated  about  an  inch  above  the  level  of  the  niue^u^  mem- 
brane, and  very  red.  On  and  about  it,  occupying  the  inequalities  of 
its  surface,  lay  a  cuvantity  of  calcareous  or  phospbatic  matter,  depo^ 
ited  in  irregular  masses.  Small  masses  of  a  similar  nature  had  bei'n 
observed  to  come  away  with  the  urine  for  some  weeks  before  death. 

The  right  kidney  was  a  little  larger  than  natural ;  it  felt  flaccid  and 
hollowed.  On  section,  six  cancerous  nodules  as  large  as  marbles,  and 
several  smaller  ones,  were  counted  in  the  cortical  substance.  .  None 
of  these  were  softened,  nor  communicated  in  any  wa}^  with  the  pelvis 
of  the  kidney.  The  organ  was  sacculated  to  a  considerable  exteoL 
The  pyramids  were  in  great  part  absorlied,  and  the  remainder  of  tlie 
renal  structure  was  converted  into  a  reddish,  leathery  substance. 
The  pelvis  and  iufundibula  were  much  dilated.  The  ureter  was  en- 
larged to  the  t^ixe  of  the  itidex  finger,  aud  near  its  entrance  into  the 
bladder  its  cidifu'e  was  almost  cllaced  by  the  cancerous  mass  at  the 
base  of  the  bladder,  through  \Yhieli  it  passed.  Broken  fragn»ents  of 
calcareous  matter  lay  scattered  in  the  dilated  pelvis,  which,  togetber 
with  the  ureter,  contained  a  quantity  of  urinous  ammoniacaJ  [nm. 

The  lefl  kidney  contained  eight  or  ten  nodules  similar  to  tliotje  in 
the  right.  The  intervening  renal  tissue  was  perfectly  healthy;  ibe 
ureter  was  free,  aud  the  pelvis  undilated. 


This  case  presented  several  points  of  ditficulty.  At  the  time 
of  my  first  visit  the  symptoms  indicated  pretty  clearly  an  affec- 
tion of  the  bladder;  and  as  no  stone  could  be  detected  on  sounJ- 
ing,  and  no  pus  jiassed  with  the  urine,  the  probability  of  the 
existence  of  a  bleeding  fungus  seemed  strong.  The  other  j»os&i- 
bility  was  renal  calculus.  The  previous  history  favored  the 
latter  view;  the  patient  had  recovered  perfectly  from  his  first 
attack  of  haematuria  three  years  before— a  result  quite  coo* 
forniable  with  the  idea  of  renal  calculus,  but  much  less  so  with 
that  of  fungus  of  the  bladder.  Then  again,  how  ex]>lain  the 
ascites  and  anasarca?  They  could  not  be  attributed  to  the  los^ses 
of  blood  and  bydnemia  consequent  thereupon,  for  they  pjissed 
away  before  the  hamuituria  ceased.  It  appeared  more  likely 
that  the  dro|isieal  symptoms  an<l  tlie  paresis  of  the  bladder  were 
companion  phenomena,  of  a  paralytic  nature,  produced  by  the 
reflex  results  of  the  antecedent  intense  irritability  of  the  blad- 
der, acting  upon  the  nerves  of  the  bladder  and  of  the  bloodvessels 
of  the  lower  half  of  the  body. 
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In  the  records  of  medicine  a  number  of  eases  may  be  found  in 
which  the  kidneys  were  the  seat  of  adventitious  growths  of 
osseous,  fibrous,  fibro-fatty,  cartilaginous,  or  glandular  tissue. 
Generally  speaking,  such  growths  do  not,  unless  they  are  large 
enough  to  constitute  a  palpable  tumor  in  the  abdomen,  produce 
any  appreciable  symptoms  during  life ;  and  they  offer  more  of  a 
pathological  than  clinical  interest.   They  are  all  extremely  rare. 

1.  Osseous  Growths. — Mention  has  already  been  made  of  the 
ossification  which  sometimes  takes  place  in  the  fibrous  septa 
which  separate  the  compartments  of  a  sacculated  kidney  (see 
p.  455). 

Sometimes  a  fibrous  or  cartilaginous  tumor  grows  in  the  sub- 
stance of  the  kidney,  and  subsequently  ossifies,  transforming  a 
large  part  of  the  organ  into  a  bony  mass.  The  tunica  propria 
has  also  been  known  to  undergo  ossification.  Rayer  states  that 
Dr.  Elliotson  sent  to  him  two  bony  shells  formed  by  the  ossified 
tunica  propria  and  pelvis  of  the  kidney,  taken  from  a  man  who 
died  with  symptoms  of  apoplexy. 

2.  Fibrous  and  Fibro-fatty  Growths. — Dickinson  and  Bristowe 
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have  each  recorded  a  case,  in  which  the  major  part  of  the  kid- 
ney %vas  replaced  by  a  morbid  tj^rowth,  eom|>c»sed  of  a  matrix  of 
fibrous  ti^sisne,  in  the  interytit•e^^  of  wliieh  were  soft  masses  of  free 
fatty  matter  uTiincIf»Red  in  cells.  In  Dickinson's  case  the  tumor 
weighed  6  lb,  7|  oz.,  and  formed  a  |ioreei>tiIile  tumor  in  the  right 
hypochoiidriuni.  After  death,  a  coil  of  iiiteatine  was  found  in 
front  of  the  tumor,  but  so  compressed  and  empty  that  its  nature 
was  not  likely  to  be  recogruzed  during  life.  Wilks  records  a 
case  in  which  a  tumor  was  found  on  the  right  side  of  the  abdo- 
men six  years  before  death  ;  it  was  partly  solid  and  partly  fluid, 
and  was  by  some  diagnosed  jis  cancerous.  On  post-mortem  ex- 
amination, the  right  kidney  was  found  converted  into  a  tumor 
the  size  of  a  yomig  child's  head.  This  was  found  to  consist  of 
a  solid  growth  on  one  side  bearing  a  striking  resemblance  to 
the  iibro-cartilaginooi*  tumors  sometimes  met  with  in  the  neck, 
but  which  was  found,  on  microscopic  examination,  to  consist 
exclusively  of  fibrous  tissue;  and  on  the  other  side  a  cyst  was 
found,  whieli  on  section  was  seen  to  he  due  to  the  enormously 
distended  pelvis.  The  new  growth  had  slowly  invaded  and 
destroye<l  the  renal  tissue,  while  it  gradually  distended  the  cap- 
sule, RTid  thus  preserved  the  general  form  of  the  kidney. 

In  the  case  described  by  Godard,  the  lower  half  of  the  kidney 
was  converted  into  a  large  mass  of  ordinary  adipose  tissue,  A 
calculus  of  considerable  size  was  lodged  in  the  dilated  pelvis. 
A  somewhat  similar  transformation  is  described  by  Dr.  Ilullett 
Browne,  complicated  with  calculous  pyelitis,  and  renal  Hstula 
opening  in  the  left  loin  (Path,  Soc.  Trans.,  xiii,  132). 

Adipose  tissue  is,  in  other  cases,  deposited  in  great  quantity, 
not  in,  hut  around  the  kidneys,  so  as  evidently  to  interfere  with 
their  functions.  In  the  museum  of  the  Manchester  School  of 
Medicine  there  is  a  preparation  in  which  a  pale  and  atrophied 
kidney  is  enveloped  in  a  tirm  investment  of  dense,  granular^ 
fibro-fatty  tissue,  fully  an  inch  thick.  The  same  tissue  pene- 
trates deeply  into  the  hilus,  so  as  to  compress  the  bloodvessels 
and  excretory  channels, 

S.  Lijmphflk  Growths. — Virchow,  Friedreich,  and  Biittcher 
have  described  growths  or  deposits  in  the  kidneys  of  leucocy- 
tlnemic  individuals,  similar  to  tliot^e  found  under  the  same  cir- 
cumstances in  the  spleen  and  lymphatic  glands. 

4.  Sf/phlblic  Depomts  in  (he  Kidneys. — It  seems  well  ascertained 
that  the  waxy  or  lardaceouB  type  of  chronic  Bright *8  disease  is 
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frerjUGntly  due  to  constitutional  syphilis.  Out  of  145  eases,  col- 
lected by  Febr,  34  were  uttriliuted  to  this  cause  (see  p,  397); 
and  ill  27  eases  of  coustitu  tioiial  sypliilis  examined  by  Dr.  Moxon,^ 
the  kidueyB  were  found  lardaceous  in  no  less  tban  12  instances. 

The  occurrence  of  guraniy  tumors  and  cicatrices  (such  as  occnr 
in  the  liver)  is  rare,  tliough  not  unknown  in  the  kidneys  of 
syphilitic  persons.  Both  Curnil  and  Lancereaux  give  examples. 
In  Lancereanx's  case  there  were  found  on  tlie  surface  and  in  the 
thickness  itself  of  the  cortical  substance  of  the  kidneys,  small 
tumors  of  the  size  of  a  pea,  of  a  yellowish-wliite  color,  and  pre- 
senting, on  examination  by  the  microscope,  the  cellular  and  nu- 
cleated elements  found  in  gummy  syphilitic  tumors  elBewberc/' 

Dr.  Moxou  gives  a  remarkal>le  ease,  in  which  a  gummy  tumor, 
as  large  as  a  smalt  potato,  existed  in  the  left  kidney  of  a  syphi- 
litic  woman.  It  had  a  regular  nodose  outline,  and  was  composed 
of  a  yellowish  substance,  quite  uiiiforni  in  appearance,  and  which 
was  tirm,  hard,  and  tough.  It  yielded  no  juice  on  acra|>ing. 
Under  the  microscope,  the  mass  w*as  found  to  consist  of  small 
corpuscles  crowded  together,  first  obscuring,  and  then  destroy- 
ing and  replacing  the  proper  tissue,  and  then  themselves  perish- 
ing into  a  heap  of  fat  grains  and  globules — alt  which  exactly 
corresponds  to  the  usual  character  of  syphilitic  giimniafa.  The 
general  character  of  tlie  kidney  w^as  that  of  the  large  pale  tarJa- 
ceous  kidney.^ 

5.  Wagner  has  published  two  cases  in  which  one  kidney  was 
converted  into  a  bxrge  tumor,  composed  apparently  of  a  combi- 
nation of  epithelial  structure,  fibrous  tissue,  and  glandular  (pan- 
creatic) sarcoma.  Both  were  female  children — one  nine  months 
and  the  other  eight  years  old. 

»  A  conlributioQ  to  the  hi&tory  of  visceral  sjphiris  by  Dr.  Moxun.^Guy^s 
Hotp.  Eep,,  1S<38. 

■  Lanceroaui.     Trenlisp  on  syphiUs — Syd.  Soc-  Trfni^.^  voL  i^  ]k  298. 

■  The  power  of  the  i^yphilitic  poistm  to  produce  acute  Brii^ht's  dipeusc  npp**nrs 
doubtful.  LftTicereHiix  cites  two  enses  of  album inuriu  reported  by  Perroud, 
which  iiccofiipiitiied  the  see4>ndary  period  of  syphilb — some  four  or  six  montlis 
after  the  ind united  ehancre^ — and  which  appear  to  hftvo  ksucd  favorably.  Mr. 
Bradley,  of  thi*  town  (Brit.  Med.  Jotirn.,  1^71^  i^  p.  116),  hns  ulso  recorded  tt 
cai»e  of  acute  Bright's  di<iHii>e,  with  [general  linasiircH,  in  an  infunt  suffering  from 
con geni till  syphilis.  The  renal  Jiffectii*n  f*iibeided  pari  pa/tsn  with  the  disappear- 
ance of  the  ciitaneousi  syphilide.  Until  farther  prt>i>f  it  may  be  doubted  wh either 
theeo  were  not  eatnmple^  of  a  fortuit<mi  coincidence  of  two  independent  morbid 
conditions. 
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Deposits  of  tubercle  in  the  kidney  may  be  'primary  or  second- 
ary. In  the  former  case,  the  kidney  and  its  appendages  are  the 
seat  of  extensive  disease,  which  runs  on,  attended  with  severe 
urinary  symptoms,  generally,  if  not  always,  to  a  fatal  conclusion. 
In  the  latter,  the  deposits  form  a  part-manifestation  of  general 
tuberculosis,  or  constitute  incidents  in  the  course  of  primary 
tubercle  of  the  lungs,  intestines,  or  some  other  organ  ;  secondary 
deposits  rarely  give  rise  to  symptoms,  and  are  mostly  unsus- 
pected until  the  autoj)sy. 

The  comparative  frequency  of  tubercle  in  the  kidney  may  be 
judged  of  by  the  following  numbers,  which  must  be  understood 
to  embrace  both  primary  and   secondary  deposits — the  latter 
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Bcially  in  chiklren,  by  far  the  most  frequent*  Out  of 
1317  tnlierculous  solijeets,  exiuniuetl  in  the  Pathological  Insti- 
tution of  Prague  (out  of  a  total  of  GOOO  bodies),  tubercle  in  the 
kidneys  was  found  74  tinics^  or  in  the  proportion  of  5.6  per  cent, 
of  all  tubereulou.^  subjects. ^  Among  315  tuhereulous  children, 
Rilliet  and  Barthez  found  tubercle  in  the  kidneys  49  times^  or 
in  the  proportion  of  15.7  per  cent.  From  these  statistics  we 
may  gather  that  the  kidney  is  nearly  three  times  more  liable  to 
deposits  in  tuberculous  childreD  than  in  tuberculous  adults.^ 


A.^ — PRIMARY    TUBERCLE    OF    THE    KIDNEYS, 
(Tuheretdott^  Pyeiitis.) 

The  statements  made  in  the  following  pages  are  mainly  based 
on  an  analysis  of  35  cases,  most  of  which  are  derived  from  the 
source*  indicated  at  the  head  of  the  chapter. 

Morbid  Anatonu/.—Th^  disease  (which  always  implicates  more 
or  \em  extensively  the  excretory  apparatus  as  well  as  the  gland 
itself)  begins  in  the  kidney,  and  extends  downwards  into  the 
pelvis,  ureter,  and  bladder:  or  it  begins  in  the  pelvis,  and  spreads 
upwai'ds  into  the  kidney,  and  downwards  towards  the  bladder; 
or  ail  these  parts  may  be  invaded  simultaneously  or  in  quick 
succession.  In  the  kichiey,  the  deposit  begins  iu  the  form  of 
g^ray  or  yellow  nodules  iu  the  cortical  part:  these  afterwards 
coalesce  into  larger  masses  of  crude  tubercle,  and  extend  into 
the  pyramids.  These  masses  at  length  soften  in  the  centre,  and 
eventually  open  iuto  the  infundibula.  In  this  way  abscess-like 
cavities  arise,  with  anfi-aetuoos  boundaries  of  tuberculous  mat- 
ter, which  communicate  with  the  pelvis,  and  discharge  pus  and 
broken  masses  of  tubercle  into  the  stream  of  urine. 

In  the  pelvis  and  ureter,  the  dej>osit  first  begins  in  the  sub- 
mucous cellular  tissue,^  where  it  forms  a  rougli,  granular,  semi- 
transparent  or  opaipie  layer.     It  subsequently  softens  and  disiu- 

1  Prng«?r  Yii-rt<-lJHbr?ch.,  Btl  I,  p.  I  (1856), 

*  1  onul  the  Ptiitinics  mT  I)r.  Chtimbera,  becausR  there  arc  some  disorepuncies 
iu  hU  tHblos  which  1  havu  U'im  nnulile  to  r&coTiciie. 

*  See  an  abafrvjitiun  hy  Dr.  HimdJiold  Junes,  m  the  flrst  vol.  of  the  Fiilh,  Soc. 
TritniM  p.  283. 
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tegrates,  causing  extensive  destruction  of  the  superjacent  mucous 
niemlirane,  wliiuh  is  iliycljarged  in  shreds  with  the  urine,  mixed 
with  pUB  and  Ijlood.  The  depoait  is  sonietiiiies  so  abundant  and 
uniform  in  the  ureter  that  that  tulje  is  converted  into  a  thick 
rigid  cylinder,  of  whicli  the  available  bore  is  greatly  narrowed, 
or  even  altogether  obliterated.  In  a  epenimen  submitted  tom« 
by  l>r  Leech  (case  to  be  jirej^iently  related),  the  interior  of  the 
|>elvi8  was  thickly  inci'usted  with  calcareous  matter,  and  one  of 
the  ureters  was  completely  occluded  near  its  centre  by  an  oval 
masB  of  tubercle  about  the  size  of  a  hoi*se-bean. 

Extensive  destruction  of  the  renal  tissue  eventually  takes 
place,  both  froiu  the  encroachment  of  the  tubercle-masses,  aiid 
from  sacculation  and  dilatation  of  the  organ  by  the  blocking  up 
of  the  ureter  (pyonephrosis).  Sometimes  no  vestige  of  the  secret- 
ing  tii^sue  remains;  but  more  conimotdy  certain  portions  are 
preserved,  and  these  may  present  a  moderately  healthy  appear- 
ance, or  be  far  advanced  in  degeneration.  In  other  cases  the 
ureters  are  open  and  dilated,  and  admit  free  passage  to  the  urine, 
pus,  and  tubercular  debris;  the  kidney  then  maintains  its  no^ 
null  dimensions,  or  it  may  even  be  contracted. 

Actual  tuitirir  (pyonephrosis),  detectable  during  life  is  niea* 
tioned  in  7  out  of  our  lib  cases.  It  seldom  reached  great  dimefi- 
sions,  liut  in  one  instance  related  by  Ammon,it  filled  the  entire 
side  of  the  abdomen,  from  the  false  ribs  to  the  crest  of  the  ilium. 

The  disease  is  sometimes  limited  to  one  side,  but  much  more 
frequently  it  invades  both.  Out  of  32  cases  which  supply  iufor- 
mation  on  this  point,  the  two  sides  were  afiected  in  19,  and  one 
side  alone  iu  13  cases.  Of  the  latter,  the  right  kidney  was  af- 
fected seven  times  and  the  left  six  times. 

In  addition  to  the  kidney  itself,  and  its  immediate  apfiendages 
(pelvis  and  infundibular  the  disease  alnioet  invariably  involved 
the  ureter  (in  30  out  of  32  cases),  and  very  frequently  the  blailder 
(in  21  caHCs),     The  urethra  was  involved  in  seven  cases. 

In  the  male  sex,  the  disease  not  unfrequently  implicates  the 
generative  organs  (prostate  nine  times,  vesicuhe  seminales  six 
times,  testicles  four  times);  but  it  is  otherwise  in  the  female 
6ex,  In  only  one  instance  (to  be  presently  related)  out  of  nine 
females,  were  any  of  the  generative  organs  involved.* 

'  Tlie  Eiutual  indepyndt-nce  of  tubprculcisis  of  the  urinitry  and  gen*»riili»e  *J«- 
tfms  in  the  female,  is  further  i^howtj  in  a  conver&e  manner  by  Diltrich^    Out^ 
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The  disease  very  rarely  runa  its  entire  00111*86  without  the  oc- 
currence of  tuherenloiia  deftoj^its  in  other  and  unconnected  parts 
of  the  body.  Thirty  eases  were  examined  with  Ruffieierit  minute- 
ness to  supply  infonuatioD  on  this  point.  The  hmgs  were  af- 
fected 28  times  ;  the  abdominal  glands,  14  times;  the  intestines, 
19  times ;  the  osseous  system,  5  times ;  the  peritoneum,  5  times ; 
the  spleen,  3  times;  and  the  liver,  once. 

In  one  case  the  ulceration  (tuberculous  in  the  bladder  opened 
a  communication  with  the  rectum  (Tiasluim);  in  another,  a 
vesico-vaginal  tistnla  resnltcd  from  a  Rimilar  cause  <Mosler) ;  iu 
a  third,  the  suppuratctl  kidney  burst  into  the  peritoneal  sac 
(Lundberg,  Schmidt's  Jahrlj ,  I'd.  xci,  p.  74). 

Ethhfjy, — Tlie  dii^ct  exciting  cause  of  renal  tubercle  is  gene- 
rally inscrutable.  Cold  is  the  cause  most  frequently  mentioned ; 
the  patients  came,  in  several  instances,  from  conspicoonsly  tuber- 
culous families.  Men  are  more  liable  to  this  complaint  than 
women^ — in  the  profFortion  of  21  of  the  former  to  12  of  the  latter. 
No  age  is  altogether  exempt.  The  youngest  case  noted  was  a 
child  of  three  years  and  a  half,  and  the  oldest  (metitioned  by 
Dittrich,  and  not  ineludcd  in  the  table)* was  a  man  of  seventy- 

E(ie;  hut  the  greater  number  occurred  in  the  middle  periods  of 
fe.    The  fonuwing  talde  gives  the  precise  ages  in  31  cases: 

Stpnp(oms> — The  symptoms  are  nnxinly  those  of  chronic  pye- 
litis, conjoine<l,  in  a  considerable  majority  of  the  cases  with 
those  of  chronic  cystitis.  The  complaint  Ijegiui!  with  a  dull 
pain  in  one  or  l)oth  lumbar  regions,  accompanied  with  frequent 
micturition.  At  the  same  time  the  urine  becomes  turbid,  and 
eoraetimes  mixed  with  blood.     When  the  disease  is  fully  estab- 


From  0  to  10  youre, 
»i  10  '*  20  ^»  . 
**  20  *^  SO  **  , 
*'      80  «^  40     *'   . 

«'      60  "  60     *•   . 


4  ofl'ses. 


45  CHSC*  of  tubercuhjsU  of  the  femrile  gonilftl  organs,  lu^  on  1 3'  found  one  in  which 
the  difiease  hI^o  iTn|iHcftted  tho  urintiry  orgafis  (Art'hiv  der  Hc*ilkuntlOj  ISfJS,  p, 
804).  Yirchow  describefinn  additional  example  of  this  rare eonj unction,  in  which 
urlnitry  tuberculo^i*^  was  aaiocinted  with  ^rxioiidury  dt! posits  in  the  vnginiv  ( Archiv 
fur  Pftth.  Aoat,,  Bd.  v,  p.  406). 
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liahed,  the  urine  is  charged  with  a  large  qnantity  of  pus,  wHch 
forms  a  lliirk,  yellowish  layer  at  the  bottom  of  the  vessel.  Blood 
is  also  usually  present,  either  in  microscopic  quantity,  or  enf* 
ficiently  to  tinge  the  urine.  The  htematuria  is^  however,  nevff 
profuse;  in  several  inBtances  it  was  noted  that  srmalL  threadj 
clots  of  blood  were  passed.  Under  the  microscope,  there  aie 
found,  in  addition  to  the  pus-  and  blood-corpuscles,  a  number  of 
oval  and  irregularly  tailed  ceJls  from  the  bladder  and  upjier 
urinary  passages,  togetber  with  granular  debris,  broken  mfL^m 
of  softened  tubercle,  shreds  of  comiective  tissue  and  elastic  fibrei. 

The  reaction  of  the  urine  is  feebly  acid.  Very  few  exeeptieo* 
to  this  rule  exist,  and  those  are  due  to  ammoniacal  decomfiod- 
tiou  of  the  urine  Irorn  detention  in  some  part  of  its  course,  a^  in 
Hosier's  case,  from  tlie  tumid  state  of  the  external  genitak 
The  urine  is  necessarily  albumiuous  from  the  presence  of  pn«* 
but  usually  only  in  a  slight  degree.  Casts  of  tubes  are  only 
mentioned  once.  Micturition  is  always  excessively  frequent; 
often  dolorous.  In  two  cases,  temporary  alleviation  of  fLe 
pains  followed  each  micturition ;  this  was  not  observed  in  otW 
cases. 

As  the  disease  advances,  great  emaciation  takes  place,  accom- 
panied witii  hectic  fever,  sometimes  marked  by  chills  and  rigors 
of  tolerably  regular  recurrence,  l^ersisteut  pains  are  felt  in  the 
back,  in  the  lower  part  of  the  abdomen,  and  often  along  the 
urethra, 

When  the  kidney  is  sacculated  and  enlarged,  so  afi  to  form  a 
tumor  in  the  flank,  the  swelling  is  usually  painful ;  it  may,  or 
may  not,  yield  distinct  tloctuation.  Sometimes  the  tumor  di^ 
plays  variations  in  its  size:  it  enlarges  when  the  ureJer  is 
dammed  uj*  by  the  discharged  deliris,  and  becomes  more  puiii- 
ful,  at  the  same  time  the  quantit}^  of  pus  in  the  urine  diiain- 
islies— or,  if  the  stoppage  be  complete,  temj)Orarily  disappeara. 
Anon  the  course  of  the  pus  and  urine  is  re-established,  and  the 
tumor  subsides  and  becomes  less  painful. 

In  the  pmgress  of  the  case,  or  towards  its  termination,  the 
lungs  and  intestines  generally  1)etray  the  advance  of  taber- 
culous  disease.  Cough  and  oppression  of  the  chest,  or  incoii- 
trollahle  diarrhcea,  make  their  appearance.  Gastric  symptoms 
(nausea,  vomiting,  hiccough)  are  unusual ;  but  in  some  ca^ea, 
as  in  the  two  about  to  be  related,  they  are  a  marked  feature  of 
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the  coinplnint.  The  absence  of  intestiniil  tiih^rciilosis,  accom- 
panied with  obstinate  constipation,  apjjcars  to  favor  their  oc- 
currence. 

If  both  kidneys  are  affected,  the  extensive  destruction  of  se- 
creting tissue  h  liable  to  give  rise  to  uro^raic  phenomena*  The 
quantity  of  the  urine  is  ustuilly  below  the  average;  but  excep- 
tionally, as  in  a  case  recorded  by  Dr.  Risdou  liennett  (Path. 
Soc.  Trans.,  viii,  p.  284),  the  urine  is  abundant  and  of  low 
specific  gravity.  Usually  death  occurs  from  the  exhaustive 
effects  of  the  protracted  and  profu.se  suppuration,  or  from  the 
severity  of  the  pulmonary  ur  intestinal  complications. 

The  following  ca^es  will  serve  as  illustrations  of  the  course  of 
the  disorder  and  of  the  appearances  generally  ibund  after  death. 


Case  I — Tuh^rvufous  Disease  of  Bight  Kidneij  and  Urefer,  and  of 
the  Bladdery  Urethra j  and  Froatfde;  Alm'ncc  of  Left  Kidney  and 
Ureter. 

J.  F,,  a  paekinjT^case  maker,  ret.  23,  was  admitted  into  the  Man- 
chester Ut>y al  Infirmary,  under  my  care,  March  2Ttt»,  ISTK  He  was 
euflering  from  old-standiuf?  discharge  of  large  quant ilies  of  pus  with 
the  nriDC,  mixed  with  a  little  blood.  The  disease  bad  existed  nine 
months;  the  cnificiation  was  extreme.  There  were  distinct  signs  of 
consolidation  in  the  apices  of  both  hiiigs,  but  no  eongh  or  expectora- 
tion. Profuse  night  sweats  and  an  elevated  temperature  in  the  even- 
ings bore  evidenee  of  heetie  fever.  Tlie  tongue  was  dry  and  red  ; 
the  lower  part  of  the  belly  was  the  seat  of  a  dtili  aching,  and  micturi- 
tion was  both  frequent  and  painful,  lie  sank  from  exhaustion  a  few 
dayy  after  hi.s  admission  into  hospitiiL 

Aiitopf*y^  30  hours  ailer  death. — Pleitra  luii verbally  adherent  on 
right  side ;  no  adhesions  on  tell  side.  There  was  a  large  amount  of 
gfray  tubercle  m  the  npt>er  lobes  of  both  btmji^^  the  lower  lobes  being 
free ;  tlie  tuherelc  was  assoeiatcd  willi  a  quautilv  of  tHgruentary  de- 
|X)8it.  Nocnviiies  or  purulent  exiulation  observed,  Iharl  muX  peri' 
cardium  healthy.  Lieer  enlarged,  soft,  and  friable,  presenting  a  pale 
surface  on  section  ;  apleen  healthy.  Tlie  ieft  kidney^  sifprarenal  rap^ 
Bule^  and  ureter  were  absent.  The  right  kidney  was  considerably  en- 
larged, and  weighed  14^  ounces.  On  section,  there  was  a  large  eavity 
at  the  upper  part,  oecupying  one-fifth  of  the  entire  kidney,  filled  witli 
pus,  and  two  other  very  mneh  smaller  pnndent  cavities  in  the  cen- 
tral part  of  the  organ  (see  Fig.  (JH)*  The  cortical  |jortiun  was  seen 
to  be  nmclj  hypertrophied,  but  iiale,  except  the  parts  situated  between 
the  pyramid.^,  which  were  dotted  over  with  red  points;  tlie  {>y rand dal 
portion  was  atrophied  and  almost  entirely  absent.  The  pelvis  was 
dilated  and  divitled  inttj  poucli-like  enlargements,  tlie  lining  mem- 
brane being  studdeil  ijvcr  with  small  whitish  deposits  of  tubercu- 
lar matter,  which  coidd  he  traced  along  the  ureter  to  the  bladder,  and 
thence  along  the  urethra.     About  half  an  ounce  of  pus  escaped  from 
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the  ureter  on  section*  Tbe  ureter  was  dilated  at  its  commencement 
and  near  its  termination,  where  it  easily  admitted  the  forefint^er;  hut 
the  (>[>ening  into  the  Ijladder  was  so  small  timt  it  could  not  be  detected 
until  a  probe  had  beeu  passed  from  wilhout.  A  slight  depression 
marked  the  position  for  the  entrance  of  the  kdl  nrcter,  of  which,  how- 
ever,  no  trace  could  be  found.  The  fundus  of  the  hhdth'r  was  cov- 
ered with  tubercular  deposit,  which  was  limited  to  thi»s  part,  the  body 

Fio.  ^ 


^ 


Tht!  ligbt  kidney  of  J.  r.  luld  opt  n— {ibuui  uui-liatf  tho  uclual  «fKe. 


and  summit  being  entirely  free.  The  mucous  membrane  of  tfie  af- 
fected part  was  uiuc:h  bi'okou  down  in  structure,  ami  in  parts  ahno^t 
ulcerated  ihroug^h  ;  tlie  walls  of  the  bladder  and  ureter  were  consid- 
erably thickened.  The  i^per malic  cords  and  resiculie  neminateH  were 
normal,  being  perfectly  free  from  tubercle.  The  prostate  was  involved 
in  the  disease,  and  partially  disintegrated. 

Case  IT. — PfriearthiL^^wifk  subsequent  Adhesion;  Cirrfwrnifof  Lit'^er, 
and  Enlarged  Spleen^  folloiced  eight  yearn  after  hjf  Tnttercular 
Pyeliiw  and  General  Tuberculosis. 

I  first  saw  O.  P.,  a  grocer,  a^t-  27,  in  ISfiO-  He  was  then  sutlering 
from  plastic  pericarditis,  with  immense  eulartrement  of  the  spleen  and 
cousiclerable  enlarjxement  of  the  liver.  His  illness  had  been  brought 
about  by  intemperance.     He  was  in  the  habit  of  taking  great  quau- 


titles — as  much  as  a  qiiftrt  a  day^-^f  gin.  Fiom  tliis  il!nes8  he  slowly 
recovered,  at  least  so  far  as  to  be  able  to  go  about  and  look  alter  his 
business;  luit  the  enhirgement  of  the  spleen  remained,  I  saw  tlus 
man  occtis  ion  ally  until  lHf*7.  Jle  [jersisted,  with  some  intermissions, 
in  his  inteiujierate  habits,  and  failed  iu  his  business.  In  August, 
18'j7.  he  appeared  anionj^^  nij' out-patients  at  the  luHirniary,  The 
gpleen  was  uow  decidedly  a tn alter,  and  the  heart  appeared  rpute 
liealthj^;  but  he  was  complaining  of  frequent  ndcturiLiun  and  of  pass- 
ing blood  with  the  urint*.  The  blood  first  apjieared  in  the  previous 
June,  anrl  had  contijineil  ever  since.  In  Novcnii»er,  18fM,  I  admitted 
him  as  an  in-patient  into  the  Infirmary.  His  condition  was  then  as 
follows:  he  was  somcwliat  emaciated,  skin  moist,  finger-ends  slightly 
clubbed,  no  a>dema  anywhere,  P.  IN^,  K,  1*0,  tongue  ilry  and  liery  rQil. 
The  abdomen  was  rather  tumid;  the  liver  extended  from  the  nipple 
to  two  inches  below  the  costal  margin;  the  spleen  measured  nine 
inches  vertically.  The  urine  was  loaded  with  pus,  and  with  enough 
blood  to  give  it  a  full  red  tinge.  The  proportion  of  blood  to  pus  in 
this  ease  was  much  greater  than  is  usually  the  case  in  tubercular 
pyelitis.  There  were  no  easts  in  the  urine,  and  the  allmmen  did  not 
exceed  the  proportion  due  to  the  admixture  of  pus  and  blood.  The 
jiatient  remained  in  the  Infirmary  fourteen  days,  and  underwent  little 
or  no  change.  He  c\U\  not  keep  his  bed.  V.  varied  from  70  to  SO, 
I\.  20.  Hii  continued  to  i>ass  rather  more  pus  and  rather  less  blood ; 
but  there  was  always  enough  of  the  latter  to  color  the  urine,  and  tdlen 
small  clots.  The  tongue  retained  the  same  *Mn'oikd  ham '•  appear- 
ance. It  is  to  be  remarked  that  the  sijlt'en  was  now  much  smaller 
and  the  liver  larger  than  when  I  first  saw  him  seven  years  before, 

lie  was  again  made  an  out-patient,  and  1  saw  httn  from  time  to 
time.  He  continued  without  much  change,  passing  pnrnlent  and 
bloody  urine  at  very  frequent  intervals,  until  the  en<i  of  January, 
I8f»8,  when  he  was  seized  with  uncontrollable  vomiting,  under  which 
be  sank  on  Feb.  2d. 

Autopst/. — Emaciation  only  moderate ;  no  a*dema.  The  Uver  was 
cirrhotic  in  an  advanced  degree,  the  spleen  enlarged  ;  but  lioth  organs 
(especially  the  spleen)  were  much  smaller  than  they  had  been  eight 
years  ago.  The  lungs  were  thickly  studded  with  gray  granulations 
from  base  to  apex.  The  pericardium  was  adherent  throughout,  but 
it  was  not  thickened,  and  the  heart  itself  was  healthy.  Both  kidneys 
were  rleeply  affected  svith  tuberculous  pyelitis.  The  pclve.^  were  much 
enlarged,  and  studded  with  broken-down,  ulcerateil  tnltercle.  A  few 
masses  of  yellow,  unsoftened  tubercle  were  found  in  the  right  kidney, 
about  the  bases  of  the  pyramids.  The  pyramidal  portions  were  in 
great  part  destroyed  by  tlie  encroachment  of  tlie  distended  iielvcs. 
The  ureters  were  lined  throughout  with  ulcerated  tid>erclc  ;  tlie  tiladiier 
and  urethra  also  were  partially  a  fleeted  in  a  similar  manner.  The 
peritoneum  was  adherent  almost  thronghout,  and  contained  here  and 
there  tubercnlous  giannlations. 

The  next  case  occurred  in  the  practice  of  Dr.  Leecb,  of  this 
town,  who  kindly  furnished  me  with  the  notes  of  the  ease,  atid 
with  the  anatomical  preparations. 
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Case  TIL — Tuhm^le  in  hofk  Kidneys^  Ureters^  }Uaddei\and  UniTim: 
in  the  Prostnte  Gland  a  fid  Vesioulm  Seminales  ,*  ah<*  t**  fh^^  7  i/ti.i* 
and  Mesenteric  Glands, 

W,  P:.  o?t.  53,  ft  brewer,  had  been  ailing  three  years.  Ilia  ; 
began  with  pain  and  difficulty  in  micturition.  The  urine  wii>  i, 
and  sometimes  mixed  witli  blood  ;  though  he  mude  water  very  tit' 
quently,  he  did  not  think  that  he  passed  an  excessive  qimntity*  Ex- 
cept for  sliort  ititervals,  he  had  suffered  from  the  same  sTTHploms  for 
the  last  three  years.  His  nrine  had  been  occasionally  quite  clear, 
but  generally  thiek,  and  often  dark.  He  had  never  complained  of 
much  pain  in  the  himlmr  region. 

>'\bout  nine  months  before  hie  death,  the  patient  began  to  vomit 
frequently,  especially  after  taking  food;  for  the  last  five  months  von»- 
iting  after  meals  had  been  constant,  frequently  accompanied  with 
pain  in  the  epigastrium. 

The  general  health  had  gradually  failed  during  the  last  three  ye&ra; 
but  he  lost  flesh  and  strength  more  rapidly  during  the  last  twelve 
months.  He  warkLni  occasionally,  however,  up  tc}  six  months  before 
his  death.  For  many  months  he  had  felt  a  gnawing  pain  just  over 
the  pnbes,  increased  by  pressure;  this  was  less  severe  durmg  the  last 
six  months  of  life. 

Five  months  before  his  death  the  edges  of  the  meatus  urinaritis 
began  to  ulcerate,  and  the  ulceration  gradually  widened  the  orifice 
to  donhle  its  natural  size.  In  the  course  of  the  last  six  months  two 
small  abscesses  formed  in  the  scrotum,  both  of  which  were  opened ^ 
and  subsequently  healed. 

He  had  been  in  the  habit  of  taking  large  quantities  of  beer,  bat 
not  much  spirits :  he  contracted  gonorrhoea  many  3'ears  ago,  but  bH 
never  had  any  venereal  sores. 

About  a  week  before  bis  death,  he  was  in  the  following  condition: 
Emaciation  very  great ;  counteiianee  sallow  ;  meatus  urinarius  luucli 
enlarged  and  ulcerated  ;  severe  [lain  is  felt  along  the  urethra  and  in 
the  glans  penis,  especially  aflcr  voiding  urine.  The  ulceration  can 
be  seen  to  extend  for  a  depth  of  nearly  half  an  inch  into  the  urethnu 
The  urine  contains  abundance  of  pus  and  a  small  quantity  of  allnH 
men ;  no  casts  were  found.  The  urine  is  passed  ver}^  frequently,  and 
in  small  quantities.  He  vomits  after  everything  he  takes,  even  after 
sinqde  water,  or  a  little  brandy  and  water.  What  he  brings  up  is  a 
brownish  liquid ;  it  contains  no  sarcime ;  sometimes  a  little  bloo<i 
comes  up ;  but  he  thinks  it  is  derived  from  the  back  part  of  the  nose^ 
where  he  feels  pain  and  rawness.  Tlie  abdomen  is  flat,  or  rather  rjc- 
pressed  J  the  epigastrium  is  very  pain  fid  on  pressure.  In  the  rigUl 
hypochondrium  a  little  hard  mass  can  he  felt  on  deep  palpation,  and 
there  is  dulness  at  this  spot  on  deep  percussion.  There  is  also  coa- 
fiiderable  pain  on  pressure  tn  the  hypogastric  region.  He  complains 
of  aching  pain  over  the  lower  ribs  on  both  sides.  The  bowels  are 
very  consti|>ated,  and  have  been  so  lor  some  time. 

The  day  before  his  death  be  vomited  a  considerable  quantity  of 
blood.  The  sickness  and  vomiting  were  somewhat  relieved  for  i 
short  time  by  etferveseing  draughts,  with  mor[jhia,  but  only  for  a  day 
or  two.  Allerwards  the  vomiting  became  continuous;  he  vomited^ 
or  attempted  to  vomit,  every  half  hour  or  so.     There  was*  no  delirium 
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till  the  day  before  bis  death,  which  took  place  on  the  27th  of  Decem- 
ber, 18G4. 

Aufop.^y, — Stomach  of  normal  size;  mucous  membrane  congested 

in  parts ;  no  thickening  of,  or  depfjait  in,  the  walls ;  pyloric  valve 
thickened  and  somewhat  contracted.  Liver  healthy,  3l€8enteric 
(jlands  much  enlarged ;  some  of  them  contained  small  cretaceous 
masses.  Lufjgs:  kft  contracted  and  full  of  miliary  tiiliercles;  rigfU 
contained  hard  masses  of  tubercle  at  apex. 

Kiffnetjs — It'/f  of  natural  size;  on  the  ontside,  white,  slightly  raised 
spots  are  seen  tbrongh  the  fibrous  covering.  On  removing  the  latter, 
the  surface  of  the  cortex  is  seen  marked  with  small  white  nodules, 
some  of  which  are  collected  into  patches ;  to  these  patches  the  tunica 
propria  is  tightly  adherent.  On  section,  several  large  cavities  are 
opened  into,  containing  pus*  The  largest  of  these  is  situate  in  the 
upper  part  of  the  kidney,  nnd  is  lined  liy  a  smooth  membrane,  except 
at  its  o|mning  into  the  fielvis,  where  some  calcareous  matter  is  depos- 
ited. All  the  other  cavities  open  into  the  pehis ;  some  of  them  have 
irregular  aidractuous  boundaries  of  sotlcniug  tubercle;  these  likewise 
are  more  or  less  comi^letely  lined  with  calcareous  nuitter,  composed 
of  carbonate  and  phosphate  of  lime.  The  whole  of  the  pelvis  is  in- 
crnsted  with  the  same  earth}^  material^  which  can  also  be  Ibllowed  for 
some  distance  down  the  nreter.  In  the  cortical  and  p3^ramidal  parts 
of  the  kidney  intervening  between  the  cavities,  the  renal  tissue  is 
studded  with  soil  nodules  of  disintegrating  tubercle,  varying  in  size 
from  a  piu's-head  to  a  pea.  The  sulmiucous  tissue  of  the  pehis  and 
ureter  is  the  seat  of  a  thick  gj*anular  layer  of  gray  tuberculous  matter, 
softened  in  parts ;  the  ureter  is  thereby  converted  into  a  thick,  rigid, 
uneven  tube,  with  a  narmwed  calibre, 

Tlie  right  kidneif  ^^  much  smaller  tlian  tlie  left.  The  pyramids  are 
occupied  by  abscess-bke  cavities  full  of  pus.  The  septa  between  the 
pyramids  are  in  some  i^laces  preserved,  in  others  partially  broken 
down.  The  pelvis  is  greatly  contracted,  almost  obliterated ;  in  one 
or  two  places  there  are  narrow  communications  between  the  sacs  of 
pus  in  the  pyramids  ami  the  unobliterated  parts  of  the  pelvis.  The 
ureter  is  completely  occluded,  midway  between  the  kidney  and  the 
bladder,  by  an  oval  nodule  of  yellow  crude  tubercle  about  the  size  of 
a  horse-bean. 

The  wlhde  of  the  mucous  membrane  of  the  hiatltlpr  is  strewed  with 
deposits  of  tubercle*  These  are  s[>arsely  scattered  and  scanty,  ex- 
cept over  the  trigone;  here  the  depufsit  is  very  abundant,  in  the  form 
of  small  granulations  rather  larger  than  a  pin's  head.  A  few  similar 
granulatifuis  are  seen  in  the  |MT>static  part  of  the  urethra. 

The  prosfaft^  gland  is  somewhat  enlarged  on  the  under  surface,  and 
contains  two  small  tubereuluus  nodules.  One  of  tlie  vei<itulit  iienu- 
nales  also  contained  soft  tuberculous  matter. 


Case  IV 'Ttthfrclf:  of  the  Left  Kidtieij^  Pt'ttv'.%  and  Ureter;  of  (he 

Bladder  ami  Urethra;  aim  of  the  Fericardium^  Lungs^  Perito- 
neum^ and  Meitenteric  Ola  n da. 

A  needlewoman,  33  years  of  age,  strongly  built,  whose  father  seems 
to  have  died  of  phthisis,  took  cold  in  consefpience  of  a  severe  wetting 
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ill  tlie  autnniii  of  1859^  about  a  year  before  her  death.  Her  fim 
symptoms  were  tbose  of  t-vstitts,  with  moderate  fever.  The  fere? 
goon  disappcnred,  biU  the  pain  in  the  bladder,  w^hich  radiated  upwanl 
into  the  kdl  loin,  and  the  urgency  and  burning  pain  of  micturiuon, 
together  w  ith  n  turbid  condition  of  the  urine,  remained,  and  persi^kd 
through  the  winter.  Impairment  of  digestion  and  emacialiou  weri 
also  observed. 

About  half  a  year  from  the  commencement  of  her  complaint,  fever- 
ish ness  retnrned  ;  pain  and  urgency  of  micturition  increase«l,  and 
blood  apiveared  in  the  urine.  From  thi?^  time  (February,  I8i»0)the 
patient  became  the  object  of  exact  observation.  She  was  alreailj 
markedly  emaciated,  pale,  with  a  liectic  flush  on  each  cheek;  she  suf- 
fered from  headache^  oHen  from  pali)itation ;  the  appetite  was  bad, 
tile  bowels  confined^  and  there  was  moderate  fever;  the  desire  to  pass 
water  was  constant,  and  the  pain  in  the  Idadder^  shooting  info  t hi? 
left  groin,  great.  The  urine  was  scanty^  tinged  with  h[o*^»d,  with  t 
tliick  depo&it  of  pns  and  blood-clotJ^.  Tlie  tiretbra  was  somewhat 
swollen  and  tender,  and  after  micturition  tlie  bla<ider  still  contained 
several  ounces  of  unevacuated  urine.  These  symptoms  niaintainetl 
themselves  without  essential  change  fur  six  months,  until  she  died  en 
tlie  4tb  of  September, 

The  loss  of  llesb  continued  without  interruption,  and  reached  an 
extreme  degree.  Hectic  fever  prevailed,  with  eveidng  esacerbalioos 
the  teraperatnre  rising  to  38*5''-39.5'^  C,  and  sometimes  to  40' C, 
From  the  end  of  March,  severe  paroxysms  of  chills  and  rigorB*  fol* 
lowed  by  heat  and  sweati ug,  occurred  at  irregulur  intervals.  At  the 
end  of  July,  night  sweats  and  bed-sores  were  noted, 

(jiistric  symptoms  were  tliroughout  prominent.  They  increased 
and  dimiuishod.  For  days  together  the  patient  wouhl  cutter  frt^rn 
severe  epigastric  pains,  nausea,  vomiting,  and  disgust  of  food.  From 
the  end  of  May  she  occasionally  suflered  from  paroxysms  of  hiccouiflii 
lasting  several  hours.  In  the  last  niotuents  of  life  she  was  troubled 
with  l)ilious  vomiting,  and  towards  the  end  she  had  diarrba^a. 

The  quantity  of  nriue  was  invariably  scanty,  though  the  patieat 
8on»etimes  drank  a  good  deal  Tlie  proportion  of  blood  in  the  urine' 
gradually  diminished  from  the  beginning  of  March,  and  the  bl<x»d- 
elots  soruetiuies  were  absent  for  several  days,  yet  the  blood  never  dis- 
appeared altogether.  The  quantity  of  pus  increased.  From  May 
onward  there  ai>peared  occasionally  in  the  urine  sloughy  shreds  o^ 
cellular  tissue,  clasiit-  fd>res,  swollen  bladiler-epithelium,  and  little 
yellow^  broken  masses  of  dctiitus.  On  the  8lh  of  July,  some  epi- 
thelial renal  casts  were  for  the  first  time  discovered  in  the  urine. 

At  the  end  of  Ajuil  a  vaginal  examination  revealed  the  existence 
of  a  small  hard  swelling  at  the  base  of  the  bladder  (this  was  prove<l 
at  the  autopsy  to  be  due  to  a  tuberculous  thickening  at  the  point  of 
entrance  of  the  left  ureter). 

The  patient  began  to  complain  of  pains  in  the  chest  soon  after  her 
a<l mission  into  hospital ;  then  a  dry  cough  came  on,  and  later  on,  a 
slight  dulnesB  on  percussion  was  perceived  in  tlie  left  infra*cln\ 
region.     In  the  later  periods  she  also  complained  of  ojipression 
chest,  but  she  never  expectorated,  and  there  never  existed  any  of  tlie 
more  o[^en  symptoms  of  puhnouary  tuberculosis. 
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It  was  a  singular  and  inexplicable  circumstance  tbat  a  short  time 
before  death  an  iinproveraent  took  place,  which  lasted  several  diivs ; 
all  the  pains  and  tlie  fever  disa]>peared,  the  appetite  returned,  and 
the  strength  was  so  tar  restored  that  she  was  able,  nnassisted*  to  sit 
up,  althongb  before  she  was  scarcely  able  to  tnrn  in  bed. 

Autojmf. — Emaciation  had  reached  Ihe  most  extreme  degree.  The 
brain  and  i(.^  mfmhrafies  were  healthy.  Some  tuberctilous  granula- 
tions were  found  in  the  otherwise  healthy  pericardium  at  the  l>aae  of 
the  r  i  g  h  t  a  u  r  i  e  le .  Hra  rt  heal  1 1  ly .  T  h  e  /  tf  n  (j  a  an  d  p  le  u  rse  we  re  studded 
with  gray  and  yeUow  grannlatinns.  The  left  apex  contained  several 
gray  nodules  as  laro^e  as  walnnts,  Tlie  lii^^r  contained  no  tubercle, 
but  its  peritoneal  investment  was  thickly  covered  with  gray  granola- 
tions ;  the  organ  was  adherent,  by  its  convex  surface,  to  tine  abdomiual 
wall.  A  mass  of  tnhercnlous  glands,  as  large  as  a  pigeon's  egg^  oc- 
cupied the  portal  fisHnre. 

The  peritmiPiim  covering  the  spleen,  intestines,  and  mesentery  was 
tldckly  covered  with  tnbercnlous  granulations.  The  mucous  mem- 
brants  of  (hr  irtfeiifinal  canal  was  throughout  free  from  tubercle. 

The  riffht  kidnnj  w^as  itself  healthy,  together  with  its  pelvis  and 
ureter;  but  its  capsule  was  studded  with  miliary  tubercles. 

The  Irfl  kidaeij  presented  its  usual  form  and  size,*  but  its  capsule 
was  converted  into  a  thick  membranous  covering,  which  inctosed  the 
degenerated  gland.  In  the  upper  half  of  the  organ  were  found  one 
large  and  two  smaller  cavities,  separated  incomptetely  from  each  other 
by  undestroyed  renal  tissue.  These  cavities  were  filled  with  a  greenish- 
yellow  ninco-pnrnleut  fluid,  and  their  anfractnous  walls  were  com- 
posed of  reddtsli  and  yellow  cheesy  tleposit.  The  reddish  nud  yellow 
materials,  in  the  form  of  smaller  an<l  larger  nodules,  were  dejiosited 
ID  close  contact  with  each  other.  These  cavities  stood  in  direct  con* 
tinnation  with  the  mncous  membrane  of  the  pelvis,  which  was  simi- 
larly  degenerated  and  thickened.  In  the  lower  half  of  the  organ  was 
another  and  a  larger  cavity,  similarly  constituted  with  the  others, 
and,  like  them,  communicating  with  the  pelvis. 

The  nndestroyed  portions  of  the  kidney  had  a  pale  red  color,  and  con- 
tained in  the  lower  parts  of  the  gland  several  small,  roundish,  grayish 
and  yellowish  cheesy  nodules.  The  coats  of  the  left  ureter  were 
several  lines  thick,  firm,  and  rigid ;  the  mncous  membrane  tinnid, 
friable,  yellowish,  and  the  seat  of  numberless  miliary  tubercles;  in 
many  places  the  ureter  was  superficially  eroded  iJJto  roundish  ulcers, 
witli  linn  raised  edges. 

The  walls  of  the  bladder  were  three  lines  thick ;  its  cavity-  was  con- 
tracted ;  its  inner  surface  reddened,  and  riddled  with  ulcers  having 
tnberculoits  margins.  The  peritoneal  surface  of  the  viscus  was  studded 
iritli  tubercles.  The  serous  coverings  of  the  generative  organs  were 
in  the  same  condition,  but  the  organs  themselves,  with  the  except ioik 
of  the  ovaries,  were  healthy.  The  ovaries  contained  several  gray 
tuberculous  nodules. 

The  lumbar  glands  contained  cheesy  matter,  {Emsmaul^  WuriL 
Med.  Zeitsdu,  Bd.  iv,  p.  24.) 

Tbe  duration  of  the  disease  varies  from  a  few  monthB  to  two  or 
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even  three  yeai*8.  Only  14  out  of  our  35  oases  supply  modemtely 
exact  information  on  this  point.  Five  died  under  six  months; 
five  in  six  to  twelve  months  ;  three  in  one  to  two  years;  and  one 
survived  three  years. 

The  dmpiosis  of  tubercle  in  the  kidney  and  its  appendages 
turns  niainly  on  the  existence  of  signs  of  chronic  pyelitis,  joined 
with  collateral  evidence  of  tuberculosis,  and  the  absence  of  any 
other  assignahle  cause  of  pyelitis  (caleuli,  hydatids,  &t\)*  Exaoi- 
inaiion  of  the  urine  furnishes  inijxjrtant  information ;  not  only 
is  the  urine  abundantly  purulent,  but  it  also  contains  a  quantity 
of  granular  debris,  sometimes  mixed  with  broken  niasseA  rf 
tuberculous  matter  (insoluble  in  acetic  acid),  shreds  of  connec- 
tive tissue^  and  beautiful  meshes  of  elastic  fibres  from  the  cast- 
oft*  patches  of  disintegrated  mucous  membrane.  The  severity 
of  the  general  syniptoms^tJie  progressive  and  great  emaciation 
and  taihire  of  strength — must  also  be  taken  into  account.  When 
evidences  of  pulmonary  phthisis  or  ulceration  of  the  bowels 
exist,  they  supply  a  valuable  indication;  but  it  should  not  he 
forgotten  that,  although  tubercles  almost  invariably  exist  in 
these  cases  in  the  hujgs  or  intestines,  tUey  often  run  a  latent 
course,  or  are  not  in  a  sufficiently  advanced  stage  to  be  clinieaUjf 
detected. 

From  cancerous  pyelitis  (without  tumor)  the  diagnosis  is 
generally  established  without  difficulty  by  the  characters  of  the 
urine.  In  cancer,  the  urine  (if  not  normal)  is  blomly  rather 
than  purulent;  in  tubercle,  it  is  always  immensely  purulent  and 
only  slightly,  or  not  at  all,  bloody. 

It  need  scarcely  be  stated,  that  primary  tubercle  of  the  kid* 
ney  is  not  capable  of  diagnosis  until  it  has  softened  and  oani' 
menccd  to  he  discharged. 

The  prog7iOsis  is  excessively  grave,  if  not  absolutely  fatal  A 
hope  of  recovery  can  only  be  conceived  to  exist  in  those  cu^t* 
(if  there  be,  indeed,  any  such)  in  which  the  deposits  are  coufiiifd 
to  one  kidney,  without  implicating  the  excretory  appendiifi:e& 
One  does  nut  see  A  prion\  why  tut>erculous  masses  in  the  kidney 
should  not  be  evacuated  by  the  urinary  channels,  in  the  same 
way  that  similar  masses  in  the  lungs  are  sometimes  evaeuattd 
by  the  hroiicliial  tubes,  provided  the  tendency  to  the  de{x»sitioii 
of  tul>erclc  be  arrested.  Kidneys  apparently  iindergoinfir  a  pro- 
cess of  this  sort  have,  in  very  rare  instances,  been  found  in  the 
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inspection  of  the  botliej*  of  persons  who  bear  the  marks  of  jmst 
tubereiilosis.  Dr.  Bennett  describes  a  ease  in  which  it  appeai*ed 
probable  tlmt  such  a  train  of  events  had  taken  place/ 

If  the  disease  involve  both  sides,  or  implicate  the  bladder  and 
urethra,  or  be  complicated  witb  pulmonary  or  intestinal  tuber- 
cuiosis,  no  hope  of  a  favorable  issue  can  be  entertained. 

The  treatment  should  be  conducted  on  the  principles  which 
guide  the  management  of  tuberculous  diseases  generally.  The 
strength  should  be  supported  by  cod-liver  oil, mineral  acids  and 
other  tonics,  combined  with  a  nutritions  diet  and  a  moderate 
aliowauee  of  stimulants.  Opiates  are  generally  required  to  in- 
sure rest  and  some  alleviation  of  pain.  These  means  ma^^  be  sup- 
plemented by  the  occasional  use  of  the  warm  bath.  To  check 
excessive  secretion  of  pus,  the  muriated  tincture  of  iron  uiay  be 
given  in  doses  of  15  to  20  drops  thrice  a  day  (see  TreaTxMENI  of 
Chronic  ryELixiSj  p.  465), 
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Secondary  tubercle  is  deposited  in  the  kidneys  in  the  form  of 
minute  yellowish  nodules  and  granulations,  varying  in  size  from 
a  pin's  head  to  a  f»ea.  The  little  masses  are  scattered  over  the 
surface  and  through  the  interior  of  the  gland,  chiefly  in  the 
cortical  part.  In  places  they  run  together  into  groups  or  palches 
as  large  as  a  sixpence  or  a  shilling,  Tite  interTnediate  parts  of 
the  kidney  are  cither  altogether  healthy,  or  only  show  signs  of 
congestion  immediately  around  the  deposits.  When  the  pyra- 
mids are  atfected,  the  little  granulations  sometimes  evince  a  dis- 
position to  assume  a  linear  arrangement  parallel  with  the  straight 
ducts.  Such  deposits  are  not  uncommon  in  acute  general  tuber- 
culosis; much  less  frequent  in  pei'sons  who  have  died  from  pul- 
monary or  intestinal  tubercle.  The  deposits  are  generally  con- 
fined to  the  substance  of  the  kidney,  without  participation  of 
the  pelvis  and  ureter. 

Secondary  tubercle  is  greatly  more  common  in  the  kidneys 
than  primar}'.  Out  of  91  eases  of  renal  tubercle  tabulated  by 
Dr.  Chandlers,  76  were  second  a  r}',  and  15  primary.  Both  kid- 
neys are  nearly  always  implicated  in  tiie  former. 
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As  a  rule,  no  symptoms  referable  to  the  kidney  are  observed 
during  life.  The  urine  presents  merely  febrile  characters,  and 
contains  neither  pus  nor  blood.  If,  however,  the  deposit  take 
place  with  excessive  rapidity,  pains  in  the  back  and  other  in- 
dications of  renal  disturbance  may  occur.  In  the  following 
case,  by  Colin,  deposition  of  tubercle  in  the  kidneys,  occurring 
in  the  course  of  chrotiic  phthisis,  was  thus  diagnosticated  during 
life. 

A  soldier,  aged  twenty,  suffering  under  chronic  phthisis,  was 
suddenly  seized  with  violent  lumbar  pains  accompanied  with  an 
intense  rigor.  Next  day,  these  pains  were  so  violent  as  to  cause 
the  patient  to  cry  out ;  the  lumbar  muscles  were  in  a  state  of 
strong  contraction  and  exquisitely  tender.  There  was  high  fever, 
with  a  corresponding  state  of  the  urine.  Three  days  later,  acute 
meningitis  set  in,  which  destroyed  the  patient  in  four  days.  The 
autopsy  revealed  exudation  of  lymph  (but  no  tubercle)  on  the 
meninges ;  old  pulmonary  mischief,  with  recent  deposit  of  miliar)' 
granulations  in  the  lungs ;  the  spleen  was  studded  with  similar 
granulations.  The  kidneys  were  markedly  enlarged,  the  cap- 
sule easily  detached ;  about  thirty  yellow  nodules,  as  large  as 
pin's  heads,  were  scattered  on  their  surface.  On  the  convex 
border  of  each  kidney  there  existed,  in  perfect  symmetry,  two 
whitish  patches  about  the  size  of  a  two-franc  piece,  composed 
of  an  aggregation  of  a  large  number  of  granulations  identical 
with  the  preceding.  Sections  of  the  organs  revealed  an  immense 
number  of  similar  granulations  scattered  in  the  cortical  sub- 
stance, and  to  a  less  degree  in  the  pyramidal  portion.  It  was 
calculated  that  each  kidney  contained  from  300  to  400  of  these 
granulations. — (Gaz.  Hebd.,  x,  p.  39.) 


CHAPTER  XIII. 

ENTOZOA  IN  THE  KIDNEYS. 


The  parasitic  worms  which  infest  the  kidneys  are :  Echino- 
coccus  hominis  or  hydatid^  Bilharzia  hcematobia^  Pentastotna  den- 
ticxdatum  and  Strongylus  gigas.  The  first  named  is  by  far  the 
most  common  in  these  latitudes ;  the  second  is  the  most  com- 
mon in  Egypt,  Cape  of  Good  Hope,  and  certain  other  hot  coun- 
tries ;  the  two  last  are  of  extreme  rarity.  Sometimes  intestinal 
worms  wander  into  the  kidneys  and  urinary  passages  {erratic 
worms) ;  and  in  some  notable  instances,  objects  which  were  not 
parasites  at  all,  or  which  were  parasites  wholly  foreign  to  the 
human  body,  have  been  described  and  figured  as  genuine  para- 
sites of  the  urinary  organs  {spurious  worms). 
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Ilydatiils  in  the  kidneys  are  comparatively  rare;  they  are 
much  less  common  than  hydatida  in  the  liver  and  even  in  tie 
lungs;  but  they  are  move  frtn^nent  than  hydatids  in  the  other 
organs  and  tissues  of  the  body.^ 

Nfitifra!  History. — A  Ijydatid  tumor  consists  of  an  adventi- 
tious oukr  capsule^  composed  of  fibrous  tisane,  which  is  organ- 
ieully  connected  with  the  texture  of  the  organ  in  which  it  10 
situated,  ATithin  this,  and  unconnected  with  it  except  l>y  con- 
tact, lies  the  hf/fltiUd  n/,'^1  itself.  This  latter  varies  in  size  from 
a  wahnit  to  an  adult's  head.  The  cyst-wall  varies  in  thickness 
according  to  the  size  of  the  cyst,  from  about  a  line  to  a  tenth 
of  a  line  or  less,  and  is  com|x)sed  of  an  opalescent 
tremulous  substance  resenibling  boiled  white  of 
egg.  When  examined  more  closely,  it  is  found  la 
liave  a  laminated  structure  (Fig.  69),  and  to  he 
composed  of  an  immense  number  of  thin  himelljB 
or  layers,  which,  under  the  microscope,  exhibit 
a  jH?rfectly  homogeneous  structure.  Within  tlie 
cavity  of  the  cyst  a  number  of  secondary  or 
ilamjliter-cysts  fioat  freely  in  a  watery  saline  floid, 

Wall  of  a  hydatid  p        .       •'  .,         ^       vi  ,       m,  .  i 

cyst,  showing  thu  which  19  dcvoid  of  albuDicn.^  The  daughter- 
^-ulTmAmm^^^^*  cysts  vary  in  size  from  an  orange  to  a  [lea  or 
(Afttr  DftTaiot.)  pin's  hcad :  they  may  even  he  much  smaller  than 
this,  and  reciuire  a  microscope  for  their  detection* 
A  mother-cyst  ma}",  however,  he  barren;  that  is,  contain  only 
fluid  contents;  but  this  is  rare.  More  commonly  twenty, thirty, 
a  hundred,  or  even  many  thousand  secondary  cysts  float  within 
it.  The  structure  and  attriluites  of  the  secondary  cysts  are 
identical,  in  every  respect,  with  those  of  the  parent  i  nnd  their 
walls  display  the  same  characteristic  lamination. 

Sometimes  this  constitutes  the  entire  anatomy  of  a  hydatid 
cyst;  but  as  a  general  rule  additional  structures  are  found, 


J  Dflviiiiio  gjivps  the  foUowini:  rrm^h  appruximutioiia  of  ihe  relntive  frequency 
of  hyfiiitids  in  the  iliffeK^ot  organs  nnd  Ibsnes: 
Liver, 
Lungs, 
Kidneys,    ♦ 
Pel  via, 
Bruin, 
■  This  is  not  alrictly  correct.     I  linve  twice  delected  a  not  inconiiidcmblA  I 
oi  albuujen  in  the  fluid  of  hydntid  cyst*  of  the  liver. 
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wliich  indicate  a  more  ad%^anced  phase  of  development:  these 
are  a  f/ennuml  metnhrane  lining  thu  interior  of  the  cyst,  and  cer- 
tain minute  aninialcules  growing  therefrom  which  are  termed 
eehinocom.  (st^olices  or  ffEuiii-heads), 

The  ffennhud  meifihrane  i»  a  tliin,  traneparent,  homogeneous, 
(unlaminateil)  tough  menilntme,  wliich  forms  an  interior  sae 
closely  applied  to  the  inside  of  the  hydatid  vesicle.  When  de- 
tached and  etnptied  it  sliows  a  tendeiicy  to  contract  and  ciirl  on 
itself  in  a  peculiar  manner. 

The  trhinorotTf  (Fig,  70)  are  minute  ovoid  animated  beings, 
juat  visible  to  the  naked  eye.     When  magnified  they  are  ibuiid 


Human  cchlnotyiccL  A.  A  gruup  ^t  etcbiQococci^  JilJll  adhering  to  the  genninal  mi'iubraDc  by 
their  i^jdicles,  magnified  40  liiitt?^  B,  An  echhmcoecuK  magnified  1(^7  tiQi(i«;  the  head  i^t  itiVAgU 
nsliii  ill  Mil'  caudal  vt'siile;  ji  pedirJe  in  uttuehfHl  to  it,  C.  The  turner  comjireavrdi;  the  head  rc?- 
tracted,  (lie  8iu  kvra  and  the  hooks  an?  Jteeo  iti  ibt*  InttHnr.  D*  Gc^hinocooctu  tnaifnlfletl  107  tinivs; 
the  h**ad  U  protnidcd  trum  the  caudal  ireaklw.    E.  Crowa  gf  hooks  in&galfi«d  SSO  times,— (Ailer 

to  consist  of  a  hea<l  rej^embling  that  of  a  tapeworm,  provided 
with  four  suckers  and  a  double  crown  of  liooks  (E).  When  the 
head  is  stretched  out  (i>)  it  is  seen  to  be  eonnecteil  by  a  short 
thick  neck  to  a  ^^canda!  vesicle,'^  which  is  somewhat  larger 
than  the  head.  The  head  is  generally  retracted  within  this 
caudal  vesicle;  and  then  the  little  body  assumes  a  BpIieroicUil 
figure  with  the  crown  of  hooks  in  its  interior  (B  C). 

The  echinoroeci  are  developed  on,  or  ratlier  in,  the  germinal 
membrane.  They  grow  in  groups  of  six  to  ten  individuals,  and 
are  at  first  eneapsuled  in  thi*  substance  of  the  germinal  mem- 
brane. As  they  increase  in  size  they  burst  through  their  cap- 
sule, and  are  then  found  uttached,  each  by  a  short  stalk  or  pedi- 
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cle,  to  the  geroiinal  membrane  (A).  By  and  by  they  break  looee 
tVom  this  attachnietit  and  float  at  hiri^e  in  the  hydatid  vesicle, 
sometimes  with  a  portion  of  their  stalks  still  adhereut. 

Both  the  echinoeoeci  and  the  germinal  membrane  are  liable 
to  perish  {trom  intlanmrntion  or  some  other  cause f,  and  then 
only  scattered  hooks  or  ehreds  of  membrane  are  found  floating 
in  the  turbid  contents  of  the  hydatid  vesicle. 

A  marvellous  light  has  been  thrown  in  recent  years  on  the 
zoological  position  of  these  worms,  cdiiefly  by 
the  reseurehea  af  ?^iehoId  and  Van  Benederu 
It  haa  been  ascertained  that  the  hydatid  worm 
found  in  man*  constitutes  the  enei/stcci  phas^'m 
the  development  of  a  very  minute  tafiewofra 
which  infests  the  dog.  The  taj>evvorm  in  ques- 
tion (Fig,  71]  is  the  Ihm'a  echinoc'Ofy:us  of  i\^ 
bold  (lirnia  nana  of  Van  Beneden).  Tlie  en- 
tire adult  aninuil  is  so  small  that  it  scarcely 
exceeds  the  size  of  a  millet-seed.  It  consists  of 
but  three  segments,  of  which  only  the  last  is 
fruitful  When  this  segment  arrives  at  nia* 
turity  it  is  cast  off*  and  a  new  one  developed  in 
its  place.  Myriads  of  these  worms  ai"^  some* 
times  found  in  the  intestine  of  the  dog,  and 
their  eggs  are  discharged  in  conutless  numben 
with  the  excrements.  The  eggs  so  discharged 
are  scattered  far  and  wide;  and  some  of  th€iE 
find  their  way  with  the  food  info  the  stomachi 
of  men  and  other  creatures  suitable  for  their 
further  development.  Arrived  there,  the  em- 
bryo is  liberated  ;  and,  after  j>enet rating  the 
mucous  membrane,  it  burrows  its  way,  or  ii 
carried  bv  the  blood-current,  to  some  distant 
rr'vlS..r:r  or^a»-wb;reitUarrestc.l.  Having  thus  lodged 
itself,  it  presently  reappears  as  a  hydatid  vesi- 
cle, in  which,  finally,  arc  developed  the  echinococci  a^  before 
explaine<l.  Bogs  in  their  turn  become  infested  \vith  the  cor 
responding  tirnia  I>y  feeding  on  the  offal  of  slaughtered  sbeop, 
pigs,  Ac.,  which  had  been  infested  with  hydatids.     The  echino 
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cocci  therein  eontaiued  develop  in  their  intestines  into  the  taenia 
echinoeoccus;  and  so  the  circle  of  transforniation  and  develop- 
ment reeommeneesJ 

l%Xn  the  records  of  nicdicine  may  be  found  some  seventy  or 
rfghty  inBtanees  in  which  hydatids  existed  in  tlie  kidney  or  were 
[passed  by  the  urethra.  In  a  number  of  these,  the  tact  is  simply 
{mentioned  ;  but  in  sixty-three  cases  8ome  fuller  details  are  com- 
[municated,  and  from  an  analysis  of  these  the  following  account 
lis  drawn  up. 

It  is  necessary  to  remark  that  wdien  hydatids  are  discharge*! 
Ihy  the  urethra,  it  may  be  assumed  as  almost  certain  that  they 
Jare  derived  from  a  cyst  situated  in  the  kidney.     In  the  great 
iiajority  of  the  cases,  proof  of  thia  was  obtained  either  from  the 
examination  of  the  body  after  death,  or  from  the  plain  indica- 
tion of  the  symptoms  during  lite.     In  some  cases,  however,  this 
t'as  not  so;  and  it  remained  open  to  conjecture  whether  the 
parent  cyst  was  not  situated  in  the  vicinity  of  the  ureter  or 
l»laddcr,  ajid  opened  directly  into  those  channels.    Such  an  (X^cor- 
reucesticms,  however,  extremely  rare,  and  I  have  only  l)ecn  al>le 
to  find  one  instance  in  which  actual  proof  of  this  was  obtained.^ 
Morbid  Anaiofni/. — The  left  kidney  is  more  frequently  the  seat 


^  Ft>r  further  informHtiofi  und  detiuls  of  cxperimenta  no© — Oorvnis  und  Yuri 
Bon<?d*^n,  T,  ii,  p.  270^  <>t  seq, ;  Diivmne,  L  c,  SynojL^ifi,  7  and  24;  and  Sicbold's 
Diemuir  on  Inpe  nod  cystic  W(_irni*,  bound  with  the  2d  vol.  of  Kuelienmeiater'ii 
MtoTuml  of  Parasites.     Syd.  Soc's  TninslHtion 

*  In  llie  Mud.  Times  and  Ctuz.  for  18.%,  j,  p.  161,  a  case  is  refGrred  to^  on  the 
anlliority  of  Mr  Birkott,  in  which  hydnlids  were  withdruwn  by  cfilheler  from 
the  bladder.  Aftr.*r  dtmth  u  large  hydatid  tumor  was  foiiud  between  the  bladder 
and  rfctum,  pre^^^ing  upon  the  neck  of  tht^  former.  Rayer  (1.  c,  iii,  354,  foot- 
note) rt!lnt<*&  nn  iniitance  in  which  it  hydatid  tumor  in  the  left  iUhc  fossa  opened 
into  the  rectum^  witli  t'xpubion  of  hydatid  vi^Aieles  with  the  .^toolg  nnd  discharge 
of  pias  find  gn&  by  the  urethra.  He  t-itea  anothi^r  (p.  554,  note),  in  which  hydatids 
were  pftseed  bj*  gtool,  and  afterwards  a  larg;c  hydntid  escaped  by  the  urethra  :  but 
tbere  is  no  infortnation  as  to  the  seat  of  the  cyst,  the  patient*  having  recovered, 
Tbere  is  another  case,  recorded  by  Mr.  Fyniii*y  in  an  appendix  to  the  2d  voL  of 
the  Memuiri»  of  the  Mcdicul  Society  of  London,  in  which  hydatidii  were  pasBed 
with  the  urine  fnrni  a  cyst  which  in  all  probability  eatisted  between  the  bladder 
Dnd  rectum.  Inimediately  before  the  discharge  of  the  vesicle*  the  patient  fell 
ftomelhing  give  way  in  the  neighborhood  of  the  bhidder.  The  putient  died  in  ii 
few  weeks;  but  the  exact  seat  of  the  cyst  was  ni»t  verified  by  post-mortem  in- 
spection Ca-es  of  this  class  can  be  dl»tintjaished  from  renal  hydutida  by  mthuuiil 
examinAtion  through  iho  rectum  or  vagina. 
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of  hydarids  than  the  right :  oat  of  42  cases,  the  left  kidney  was 
affected  22  times  and  the  right  18  times,  and  both  orguns 
together  only  twice.-  The  less  liability  of  the  right  kidney  de- 
j)ends  probably,  as  Beraud  suggests^  on  the  larger  bulk  of  the 
liver  intereei>ting  a  greater  proportion  of  the  embryos  which 
travel  from  the  intestine  rightwards,  than  tlie  smaller  bulk  of 
the  spleen  does  of  those  which  travel  leftwards.  In  rare  instmices, 
hydatids  have  been  found  in  the  liver  and  other  organs  as  well 
as  in  the  kidney. 

As  a  rnle,  the  cyat  is  lodged  in  the  substance  of  the  kidney; 
sometimes,  however,  between  the  capsule  and  the  gland.  As 
the  cyst  grows  it  encroaches  more  and  more  on  the  renal  tis^ae 
and  evenluaHy  may  entail  total  destruction  of  the  organ.  It 
forms  a  roundish,  elastic,  rtuctnating  tumor,  projecting  from  tkt 
surface  of  the  kidney,  and  varying  in  size  from  an  egg  to  in 
adult  s  head. 

The  cyst  has  a  natural  tendency  to  make  its  way  toward  the 
pelvis  of  the  kidney,  and  discbarge  its  contents  by  the  unrter. 
When  it  is  f^ituated  in  the  pyramidal  portion,  this  event  takes 
place  early,  before  the  cyst  has  attained  any  great  dimensions: 
but,  when  situated  in  the  cortical  part,  or  beneath  the  capsale, 
the  cyst  may  exist  for  years,  and  grow  to  a  large  size  before  it 
bursts  into  the  infundibula.  It  rnay  even  not  burst  at  all ;  ami, 
still  more  rarely,  it  may  jtenetrate  upwards  into  the  chest  nod 
be  evacuated  through  the  bronchi,  or  open  into  the  intestines 
and  he  discharged  hy  stool.  Sometimes,  after  opening  in  one 
direction,  it  etfoets  a  second  opening  in  another  direction.  In 
no  instance  on  record  has  the  cyst  burst  into  the  peritoneura* 
The  foHow^ing  table  exhibits  the  relative  frequenej  of  the** 
various  modes  of  opening  in  our  68  cases: 


The  cyut  opened  into  tlie* : 

Pelvia  of  kidney,     .        .        •  .  in  47  cases  ' 

PelvU  of  kidn(sy  and  lungs,     .  .  1     ** 

Pelvis  of  kidney  and  ifttesljnojt,  .  g     *» 

Pelvifl  of  kidney  and  fiktriiiiL'h,  ,  1     *• 


Hydatids  digchjirj 
the  urethra, 


1  Kq  authenticAled  ca8<«  exist  of  a  hydatid  cyst  of  tho  kidney  openinfr  in  i^l 
loins.     Rayer  (iii,  578j  mentions  two  exitinples  of  hydatid  cyst  in  tho  I* 
Buppuraleti  and  huri?t  cxterniilly  in  tlie  Itmibur  region.     He  seems    to 
the  cystB  in  these  cases  were  connected  with  the  kidney.*  both  ended 
It  is  more  probabki  boweveri  that  tba  cystfi  were  lodged  superflciaUy 


•ems    to  I 

nded  in  rt^cMflH 
cially  111  th«»9^ 
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Lungs  nlone, 

Bid  not  open  ni  all^ 

Op«ned  artificially , 


Xo  hydatids  di&cbarged 
by  the  u  re  thru. 


Ilytlatid  cysts  of  the  kiduey,  like  hydatid  cysts  elsewhere, 
are  liable  to  certain  accidents.  They  may  contract  adhesions  to 
surrounding  parts,  occaBioii  inflammation  and  abscess  in  their 
vicinity,  and  the  cyst  inay  Inirst  into  such  an  abscess.  The  cyst 
itself  may  &nppurate,  or  it  may  perish,  and  ite  germinal  mem- 
brane and  echinococci  be  destroyed ;  the  fluid  it  contains  may 
then  be  absorbed,  and  the  whole  crumple  up  into  a  hard  depressed 
nodule,  which  henceforth  lies  dormajit  and  obsolete.  This  ob- 
solescence may  ensue  without  bursting  of  the  sac,  or  it  may 
follow  complete  evacuation  of  its  contents.  The  contraction  and 
obsolescence  of  a  hydatid  cyst  are  accompanied  by  deposition  of 
a  whitish  cretaceous  and  sebaceous  material  between  it  and  the 
adventitious  capsule,  and  wnthin  ite  own  cavity.  This  deposit 
was  formerly  erroneously  supposed  to  be  of  a  tuberculous  nature. 
Under  the  microscope  it  is  found  to  consist  of  amorphous  phos- 
phate of  lime^  crystals  of  triple  phosphate,  cholesterin  plates^ 
and  tatty  granules.  Amid  this  debris,  echinococci  hooks  and 
shreds  of  laminated  membrane  may  he  found. 

Jlydatid  cysts  are  also  liable  to  external  violence,  especially 
w^hen  they  form  a  palpable  tumor  in  the  flank.  A  blow  or  fall 
liaS'  in  more  than  one  instance  been  the  apparent  cause  of  the 
bursting  of  the  sac  into  the  pelvis  of  the  kidney,  and  the  patient 
has  dated  bis  symptoms  from  the  occurrence  of  some  such  aeci- 
dent. 

The  opening  of  the  cyst  into  the  pelvis  of  the  kidney  is  soon 
followed  by  the  passage  of  secondary  or  daughter  vesicles  along 
the  ureter  into  the  bladder,  from  which  they  are  expelled  sooner 
or  later  with  the  urine. 

The  first  of  the  two  following  cases  illustrates  the  ordinary 
mode  of  evacuation  by  the  ureter  j  the  second,  by  the  ureter  and 
lungs: 


cular  tissue  of  the  lumbar  rofjion.  In  a  Ifiter  case  of  this  kind  wliicb  ended 
futjilly,  it  was  ascertnined  poet  tDortem  that  the  cyst  lay  superficial  to  the  kidney 
and  uacanne<!t«d  with  it. 
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Case  I, — Hydatid  Vesicles  voided  hy  (he  Urethra^  at  infervah  for 
tiL'enty  yeavH^  wilh  !<tjnip((mis  rei*emhling  Nejthritic  Colic,  H\f' 
dafid  Ct/f^t  found  m  (he  Left  Kidueij,     (Chopart^  L  c,  p.  78-) 

A  youngs  lady  of  25  was  seized  with  a  violent  pain  in  the  left  Inra- 

har  region,  with  all  the  symptoms  of  ne|>hritic  t^oli*^.  There  was  tlif- 
fifiiUy  of  niicturitioii,  tension  and  teiKlerness  «»f  tlic  abdomen.  The 
likdder  was  full  of  nrine,  bat  s^^iiie  olwtntetion  prevented  its  flowj 
though  tliere  was  coo-«^taDt  desire  to  pass  it.  In  tlie  conrse  of  thel 
iii«j:ht  the  emptying  of  the  bladder  was  effected,  with  diseharge  of  a 
large  nnmbcr  of  hydatids.  When  the  di^eliargcd  vesicles  were  ex- 
amined on  the  following  morning,  the  majority  were  fonnd  ruptured, 
and  consisted  of  loose  membranes  only ;  some  were  entire,  and  con- 
tained a  turbid  tluid.  The  patient  was  relieved  by  the  evacuation, 
but  the  i*ain  retarned  again  in  less  severity  two  days  after.  This 
pain  commenced  in  the  kidney,  and  when  it  diminished  in  that  organ 
it  increased  at  different  points  in  the  conrse  of  the  nreler,  and  became 
more  acute  at  the  entrance  of  this  canal  into  tiie  blarlder.  When  the 
hydatids  had  rcnehed  tlu;  bladder  the  pain  in  all  tliese  parts  was  re- 
placed by  a  sort  of  lassitude. 

The  patient  stated  that  she  had  been  subject  to  similar  attacks  for 
twenty  years,  and  that  they  always  terminated  in  the  discliarge  of 
little  bhidders  full  of  water.  Some  of  these  were  as  big  as  a  pigeon *a 
egg,  others  were  mucli  smaller;  the  latter  always  came  away  lirst. 
The  attacks  recurred  at  irregular  intervals ;  she  was  sometimes  six 
months,  a  year,  two,  and  even  three  years  without  an  attack,  Jn 
some  of  the  attacks  the  eftbrts  at  micturition  would  be  long  unavail- 
ing, until  at  length,  by  increased  ctfort  and  pressure  on  the  belly,  the 
hydatids  would  shoot  out  with  a  sort  of  noise,  anil  then  the  urine  fol- 
lowed in  full  stream.  Four  years  later  the  patient  died ;  it  is  bo| 
stated  from  what  cause.  The  left  kidue}^  was  found  converted  into  j 
thick  and  llrm  hydatid  sac,  filled  with  vesicles.  The  pelvis  and  ureter 
were  greatly  dilated.     The  right  kidney  was  healthy. 


Cask  U.^ Hydatid  Cyst  of  the  Eiyht  Kidney^  which  opened  fir M  into 
the  Ureter^  and  anhfiefpivnthj  into  fhe  Riyht  Liuhj,  Hydaftd  Veai- 
clcs  diisrharged  ivith  the  Uritte  and  by  Couyhing,  (Beraud^  L  c.^ 
p.  63.) 

Madame  B.,  fPt.  54,  had  experienced,  for  several  months,  pains  in 
the  right  lumbar  region  and  occasional  diffieulty  of  tnicturitiou ;  other- 
wise the  health  was  good. 

On  August  30,  1h51,  she  was  suddenly  seized  with  such  violent 
pain  in  the  right  kidney  that  she  was  obliged  to  be  carried  homSbl 
M.  Fiaux,  who  was  called  to  the  case,  Ibund  extreme  distension  of 
the  bladder;  a  catheter  was  iiitrodnced,  and  the  urine  withdrawn  pre* 
sented  nothing  unnsnal.     The  patient  passed  a  good  night,  and  wiu 
quite  restored  in  a  couple  of  days* 

Un  September  15th,  she  went  to  St,  Denis,  where  she  was  seized 
with  tiie  same  symiitoms  as  before.  She  succeeded,  after  great  elforts^, 
in  expelling  by  the  urethra  a  little  membranous  vesicle  as  big  as  \ 
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pigeoned  egg^  and  immediately  afterwards  she  passed  abundance  of 
i^ater,  and  was  relieved. 

On  tbe  2Gtli,  the  pains  returned;  they  commenced  in  the  right  Inm- 
bar  region,  and  radiated  towards  the  pelvis  and  the  right  thigh,  She 
tried  to  pass  water  several  times  dnring  the  night,  withont  sncccss. 
The  bladder  reached  almost  to  the  unihilicns*  A  large  quantity  of 
clear  urine  was  withdrawn  by  catheter  with  immediate  relief. 

From  the  8th  to  the  23d  of  Get.,  retention  of  urine  recurred  on 
three  occasions,  and  the  urine  withdrawn  did  not  present  any  peculi- 
arities. 

On  Nov.  2d,  the  pain  in  the  kidney  returned  with  great  severity ; 
it  mounted  to  the  liver  and  descended  along  the  ureter  to  the  thigh ; 
there  was  thirst,  hot  skin,  with  tenderness  and  metcorism  of  the  ab- 
domen. The  patient  had  passed  water  several  times  during  the 
night,  but  in  very  small  q  nan  titles.  The  urine  was  turbid,  with  a 
glairy  deposit  at  tbe  bottom  of  the  vessel.  From  this  date  to  the 
22d,  tbe  pain  diminished;  the  urine  continued  turbid,  and  contained 
pus. 

On  the  24th,  the  i)atient  had  a  violent  rigor,  and  the  renal  pain  be- 
came more  severe  than  ever.  Vomiting  occurred  several  times  during 
the  night,  and  three  or  four  licpiid  stools  were  passed.  She  also 
voided  uriue  several  times.  M,  Fiaux  now  observed,  for  the  first 
time,  in  the  urine,  shreds  of  menibrane  having  the  characters  nf  by- 
tlatids.  On  examining  the  right  dank,  an  oblong  tumor  was  found  be- 
low the  Hver,  apparently  united  to  it,  extending  to  the  iliac  fossa  and 
having  a  breadth  of  about  4^  inches.  The  tumor  was  liard,  and  ten- 
der on  pressure^  no  foop  of  intestine  passed  in  front  of  it;  the  lum- 
bar region  behind  presented  a  tolerably  prominent  bulging.  It  was 
no  longer  doubtful  that  this  was  a  hydatid  tumor  of  the  right  kidney 
in  a  state  of  inflamniatioti. 

From  this  time  hydatid  debris  continued  to  be  discharged  with  the 
urine  from  time  to  time,  and  the  lumbar  fulness  became  more  pro- 
nounced. 

On  the  22d  of  Dec,  under  the  advice  of  Gendrin,  steps  were  taken 
to  open  the  tumor,  and  several  caustic  issues  were  established  on  the 
frfjnt  of  it. 

But  on  the  2d  of  Jan.  violent  pain  set  in  at  the  base  of  the  right 
lung,  with  cough,  mucous  expectoration,  and  fever.  Frequent  shiv- 
ering occurreil  the  next  da3',  and  the  pain  and  fever  eontinned. 

Jan.  7th.  The  uppresaion  was  increased.  Violent  tits  of  coughing 
occurred,  with  abundant  purulent  expectoration,  of  a  fetid  urinous 
odor;  and  this  was  mingled  with  membrajies  similar  to  those  dis- 
charged with  the  urine.  She  continued  to  cough  up  hydatid  shreds 
and  urinous  pus  and  to  become  gratlually  wtmker  until  Jan.  2 2d, 
when  stie  died  in  a  tit  of  sutfocation,  atter  having  discharged  seven  or 
eight  hydatids. 

Autopi^ij, — The  small  intestine  was  thrust  to  the  left:  the  ascend- 
ing colon  bordered  tlie  tumor,  and  was  intimately'  connected  there- 
with in  its  lower  two-thirds.  The  right  lung  was  indurated  at  its 
base,  and  united  to  the  diaphragm.  Behind  the  cyst  was  a  purulent 
collection,  as  large  as  an  orange,  which  communicated  with  the  cavity 
of  the  cyst*     The  liver,  left  lung,  and  stomach  were  healthy. 
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The  tumor  was  foinul  ndlierent  t-o  the  lower  surface  of  the  liver.  It 
was  constituted  hy  the  right  kidney,  which  was  converted  into  Asac 
as  large  as  a  cbikrs  head.  Few  remains  of  the  renal  tissue  wm 
found.  On  cutting  open  the  sac,  ii  was  fonnd  to  communicate  by 
two  distinct  openings  with  the  dilated  pelvis  of  the  kidney  and  tbe 
abscess.  The  latter  again*  which  oecnpied  the  vault  of  thediaplira<nii 
behind  the  liver,  comuiuntcated  by  a  perforation  through  the  dia- 
phragm with  a  ragged  cavity  in  the  base  of  the  right  lung.  AU  these 
cavities,  with  the  pelvis  of  Ihc  kidney,  the  bladtler,  and  the  bronchi, 
contained  a  purulent  fluid  and  numerous  hydatid  vesicles. 

In  rare  cnBes,  the  secondary  cysts  contain  a  tertiary  Beria 
(griinddaiightcr  cysts).  Baillie  mentions  sucli  an  instance  in 
the  body  of  a  soldier,  whose  kidney  was  found  to  contaiD  a  large 
hydatid  cyst.  8ome  of  the  secondary  cysts  in  this  instance 
merely  contained  fluid;  others  contained  small  Teeicles  floatiug 
in  their  interior.* 

Occasionally,  crystals  of  uric  acid  have  been  foand  adhering 
to  tlie  expelled  hydatids;  and  in  Mr.  Barkers  case,  to  he  pre^ 
ently  related,  Mr.  Quekett  fonnd  in  the  interior  of  some  of  tW 
cysts  crystals  of  triple  phosphate,  uric  acid,  and  oxalate  of  lime. 
In  four  eases  calculi  were  fonnd  with  the  liydatids  in  the  kidney 
or  bladder,  or  were  passed  by  tlie  urethra. 

The  rSf/ifjploms  ditler  essentially  according  as  the  cyst  Im 
forced  a  passage  for  its  contents  into  the  pelvis  of  the  kidney, 
or  elsewhere,  or  still  maintains  its  integrity.  In  the  latter  case 
the  cyst  remains  wholly  latent  until  it  attains  suthcient  bulk  to 
form  a  palpable  tumor  in  the  flank.  As  the  tumor  grows,  it 
displaces  the  viscera  in  its  neighborhood,  generally  without 
further  mischief;  hut  sometimes  inflammatory  adhesions  or  sup- 
puration take  place  in  its  vicinity  and  occasion  intercurrent 
attacks  of  pain  and  feverishness.  In  eighteen  out  of  our  sixty* 
three  cases,  tumor  in  the  side  was  discernible  during  life*  It 
varied  in  size  from  an  orange  to  an  adult's  head,  and  presented 
a  rounded  form  and  an  elastic  feel.  In  some  instances  fluctua- 
tion w^as  distinctly  perceived  in  it;  in  others  obscurely;  iu 
others  not  at  alb  The  peculiar  thrill  characteristic  of  hydatid 
tumors  (hydatid  fremitus)  was  observed  only  in  a  few  instances. 
In  order  to  evoke  this  sign,  the  fingers  of  the  left  hand  should 
be  laid  upon  the  tnmor,  and  tapped  sharply  with  the  fingers  of 


t  BuiUiOf  Morbid  Anat.,  5th  ed.,  p.  294. 
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^ht.  A  tlirill  18  then  coram unicated  to  the  overlaid 
fingers,  which  has  been  compared  to  the  vibrations  of  a  repeater 
ivatch  held  in  the  hand.  A  similar  senj^ation  is  communicated 
to  the  ear  when  the  stethoscope  is  applied  and  the  tumor  tapped 
with  the  liDgere.*  fc>ometinies  the  fremitus  is  absent  under  con- 
ditions which  ajipear  favorable  to  its  production.  In  a  ease  re- 
ported bj  Livoifi  (cited  bj  Beraudi  even  Rayer  was  unable  to 
detect  anything  beyond  ordinary  fluctuation,  and  diagnosed  a 
hydronephrosis.  After  death  the  kidney  was  found  converted 
into  an  enormous  hydatid  sac  containing  multitudes  of  sec- 
ondary vesicles,  varying  trom  the  size  of  a  grain  of  millet  to  a 
ben's  eirg. 

The  topographical  characters  of  the  tumor  agree  with  those 
of  renal  tumors  in  general  The  colon  is  usually  found  in  front 
of  the  intumescence;  but  it  is  important  to  know  that  this  is 
not  invariable.  B^rand  communicates  a  case  from  Nfelaton's 
elinique,  in  which  tbe  descending  colon  ran  along  the  outside 
of  a  hydatid  tumor  of  the  left  kidney:  in  Fiaux's  case,  already 
related  (p.  568 >,  the  ascending  coloti  coursed  along  the  inner 
border  of  the  tumor,  and  no  intestine  separated  it  from  the  ab- 
dominal parietes. 

When  the  cyst  bu?*stB  into  the  i>elvisof  the  kidney,  the  escape 
of  its  contents  by  the  urethra  constitutes  a  capital  symptom. 
This  may  occur  with  or  without  symptoms  referable  to  the 
renal  region  (tumor,  nephritic  colic,  &c.).  Entire  vesicles  mixed 
with  broken  ones  are  usually  voided;  in  other  cases  only  frag- 
ments are  passed,  or  a  milky  detritus  in  which  echinococci 
hooks,  laminated  shreds,  and  oil  particles  may  be  detected  by 
the  microscope. 

The  discharge  of  vesicles  takes  j^lace  in  paroxysmal  attacks, 
at  wholly  irregular  intervals.  In  exceptional  cases,  only  one 
paroxysm  is  experienced,  during  which  the  cyst  is  seemingly 
entirely  evacuated,  and  tlien  finally  contracts.  In  the  great 
majority  of  c^-ses^  however,  the  lirst  attack  is  succeeded  by  many 
othei's.  The  interval  between  them  may  be  a  few  weeks,  or  a 
few  months,  or  many  years.     In  a  case  reported  by  Tomowitz, 


t  The  history  and  theory  of  the  b  yd  at  id  fremitus  mny  be  found  discu&sed  at 
length  (with  bd  account  of  Davftine's  experiments)  in  Mcksner'a  fi eit rage  zur 
Xiebre  vun  dum  YockommQu  des  E c hi nococcuSf  ^. -^Schmidt ^b  Jahrb.,  Bd.  lift, 
p.  1S3. 
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the  second  attack  occurred  tbree  years  after  the  first.  In  Qiiin* 
qnerez's  cas€,  seven  years  elapsed  between  the  first  and  second 
discharge  of  hydatids:  then  the  attacks  followed  each  other 
more  frequently,  at  intervals  of  one  or  more  years,  for  ten  years^ 
in  the  last  year  they  recurred  every  four  or  six  weeks. 

An  attack  is  usually  ushered  in  by  sharp  pain  in  the  loin, 
sometimes  with  a  sensation  aa  of  something  giving  way  inter- 
nally. The  pain  shoots  down  along  the  ureter  to  the  inside  f>f 
the  thigh.  It  may  be  attended  with  rigoi's,  sickness  and  hio 
cough^^though  this  is  rare  ;  then  follow  colicky  spasms  in  the 
course  of  the  ureter,  indicating  the  descent  of  vemcle^^  along  tluit 
canal — sometimes  aggravated  by  suppression  of  urine  and  re- 
traction of  the  testicle.  These  symptoms  continue  a  few  hour* 
or  several  days,  and  then  commonly  cease  suddenly,  often  with 
a  feeling  as  if  something  had  dropped  into  the  bladder.  The 
urethra  is  next  forced,  and  new  symptoms  arise — retention  of 
urine,  excessively  fre{|uent  desire  to  pass  water,  with  severe 
pain  extending  to  the  end  of  the  f»ent8.  When  the  vesicles  are 
expelled,  relief  follows.  The  number  of  vesicles  disehar^ 
during  an  attack  varies  from  one  or  two  to  sev^eral  doxena. 
The  urine  is  often  tinged  with  blood  or  mixed  with  pus.  The 
force  required  to  effect  the  final  expulsion  is  sometimes  suffi- 
cient to  propel  the  vesicle  a  considerable  distance  with  an  audi- 
ble thud. 

The  paroxysms  are  sometimes  determined  by  some  evident 
exciting  cause,  such  as  a  blow  or  fall,  or  by  horse  or  carriage 
exercise.  In  Zinkei sen's  case  the  attacks  usually  followed  tlie 
use  of  spirits  and  strong  cofiee.^ 

After  each  discharge  of  hydatid  vesicles  the  tumor  (li  mj 
exist)  may  subside  sensibly.  On  the  other  hand,  rapid  enlarge 
ment  of  the  tumor,  from  distension  of  the  fielvis  with  accumu- 
lated urine,  may  follow  the  impaction  of  a  vesicle  in  the  ureter. 
Repeated  discharges  occasion  dilatation  of  the  passages,  antl 
enable  the  patient  to  void  larger  vesicles  with  less  pain. 

The  following  examples  illustrate  the  eccentric  course  atiii 
usual  symptoms  of  renal  hydatids: 


>  Schmidt'B  J^hrh.,  Bd.  116,  p.  200. 
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Case  III.^ — Repeated  Discharge  of  Hydatid  Vesicks  with  the  Urine; 
Tumor  in  the  Left  Lumbar  liegion — Final  liecovertj,  (Lettsom^ 
Memoirs  of  the  Medical  Society  of  London^  VoL  11^  jk  Z%) 

A  gentleman,  aged  32,  was  thro  wo  off  his  horse  in  February,  1780, 
and  re(*ejved  an  injury  in  the  kimbar  re*;ion.  This  was  followed  by 
coDsiderable  ba?inatnria.  In  a  fortnight  all  the  consequences  of  his 
fall  had  disappeared  ;  but  in  the  follow  in  tr  June  he  spit  blood  ;  thia 
also  pafciaed  rapidly  away.  Three  3' ears  later,  he  was  seized  witli 
shivering,  and  a  violent  pain  in  the  left  binibar  region.  A  few  day** 
after,  he  perceived  an  enlargement  in  the  hypochondriura.  This  in- 
creased gradnally  until  Februar}',  1784.  After  the  first  month  the 
tumor  was  so  little  painful  that  be  was  enal)led  to  take  a  journey  of 
130  miles  to  Loudon,  to  consult  Dr.  Lettsom. 

A  fluctuating  tumor  as  large  as  an  infant*s  head  was  detected  In 
the  Icll  bypochondrinm,  ex  tend  in  g  from  the  spine  to  the  umbilicus, 
and  from  the  ribs  to  the  os  iunominatuni. 

As  the  swelling  augmented  the  pain  increased,  and  the  patient  suf- 
fered considerably  from  the  action  of  walking,  and  from  motion  in 
general.  At  length  (February  20th)  some  dithculty  in  making  watt^r 
was  experienced,  and  for  many  hours  there  was  a  total  obstruction  of 
urine.  The  same  night  there  was  great  pain  with  violent  rigors;  but 
early  in  the  morning  the  patient  experienced  the  most  happy  relief 
by  the  discharge  of  a  large  quantity  of  thick  pus  with  the  urine,  which 
was  followed  the  next  day  by  the  escape  of  numerous  hydatids. 

In  a  few*  days  the  tumor  subsided,  and  the  purulent  discharge 
ceased  ;  after  this,  he  continued  recruiting  his  health  for  nearly  a  fort- 
night, when  his  side  enlarged  again,  alter  exercise  in  a  coach,  prob- 
ably by  a  large  hydatid  stoj>(>ing  up  the  ureter;  rigors  and  strangury 
succeeded  as  before,  and  the  tumor  became  as  large  as  in  the  lirst 
instance,  until  the  latter  end  of  March,  when  he  experienced  a  second 
discharge  in  every  respect  like  the  former,  excepting  that  the  hydatids 
were  much  larger* 

His  health  and  strengt!i  again  returned,  until  his  side  filled  a  third 
time,  after  exercise  on  horseback,  and  continued  swelling  until  the 
25th  of  April,  when  he  was  again  relieved  by  a  third  discharge;  the 
hydatiils  now  passed  were  considerabl}'  larger  than  those  of  the  pre- 
ceding attacks. 

The  passages  now  became  so  open  that  he  frequently  discharged 
hydatids  after  walking  or  riding,  without  enlargt^inent  or  pain  of  the 
side;  or  if  he  felt  uneasy  or  perceived  a  tendency  to  tumescence,  by 
pressing  his  band  upon  the  side  he  couJd  squeeze  the  vesicles  into 
the  Ijladder,  where  tliey  would  remain  some  time  before  tbey  were  dis- 
charged ;  but  the  hydatids  became  at  length  so  considerable  in  sixe 
that  it  was  with  great  ditliculty  they  jjassed  the  urethra.  The  last 
vesicle  whicli  be  voided  (on  the  l:2tb  of  July)  was  so  very  large  that 
it  stopped  ujj  the  urethra,  and  remained  in  it  for  a  considerable  time, 
until  the  weiglit  of  the  accumulated  urine  forced  it  away. 

The  earliest  hyrlatids  voided  burst  in  their  exit,  and  they  gradu- 
ally increased  in  magnitude  in  every  successive  discliarge ;  the  first 
which  he  passed  were  not  bigger  than  the  skin  of  a  green  pea,  and 
the  last  about  the  size  of  a  pullet's  %g^. 
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llm  lisl  dtteliarge  his  bealth  was  gi'adiially  re-establnbeJ ; 
ta  eojar*  without  the  least  iuQonveiiienee^  thereaflevr  iW 
utber  species  of  exercise  as  well  a^  ever  he  ilUl. 


Cjktm  IT* — Ditehmrge  t^f  Hf^fff^hds  by  the  Urethra  in  Perittdirnt  Par- 
m^rygmUf  ocrurr  'or  a  period  of  thiritj-srven  ytun. 

{Figim^  BmilrttJ  Anatomique, IH3S,    CiUd  by  Hrn 

A  biemlthy  woman*  leU  3T,  had  sufTered  from  her  infancy  wJtl 
IM^aeDt  sTiTDptoiDS,  wbich  occur  in  annual  paroxystoB*  Ever}*  wiater. 
ftod  geneimlly  in  the  month  of  January,  she  experiences  in  the  kfl 
r«iftl  region  a  [Miii,  which  speedily  becoraes  severe  and  forces  her  to 
rdrnqcusk  her  occupatiou.  There  is  no  fever  nor  vomiting,  but  the 
a|i|>eUie  is  lost ;  the  urtne  remains  uaturaL  At  tbe  end  of  two  or 
lhl«e  dMX%  of  this  condition  she  voids  a  very  large  number  of  hydat  1^1^. 
mingled  with  a  turbid  nrine.  This  emission  takes  place  two  or  ttn^j 
llfli^  a  day  for  three  or  four  days,  and  then  she  returns  to  her  ordt- 
nar}'  bealth.  Sometimes^  but  very  rarely^  similar  attacks  occur  iu 
tbe  course  of  the  year,  but  slighter;  these  latter  consist  of  a  violent 
pain  in  the  same  place,  not  la*iting  more  than  two  or  three  honrs^it 
the  end  of  which  au  emission  of  urine  with  discharge  of  hydatidaiett* 
auea«and  the  pains  disap(>ear.  Tliese  slighter  attacks  have  ue\er  r^ 
cnrred  more  than  once  or  twice  iu  llie  same  year.  In  the  year  l8iii 
one  of  tbe  annual  January  attacks  was  observed  by  M,  Vigla.  Tbe 
prodromaUu  that  is  to  say  the  pain  and  uneasiness,  were  accompauied 
with  feverishness^  but  this  was  attributed  to  a  coexisting  acute  pul* 
monaiy  catarrh,  Al  the  eud  of  four  days,  as  usual,  the  emisj^jjon  a( 
urine  charged  with  hydatids  commenced,  and  continued  for  four  Jaj^^H 
Th«  quanttty  of  vesicles  which  she  rendered  was  enormous*  for  sn^H 
passed  urine  twice  or  thrice  on  each  of  these  three  days,  and  evm 
liine  from  40  to  50  large  hydatids  were  found  in  the  urine,  without 
counting  the  little  one*s.  The  larger  ones  passed  the  first,  but  rup 
tured  and  empty ;  the  largest  of  all  surpassed  tlie  size  of  a  pigeoo' 
%^^,  The  smaller  ones  were  voided  entire^  and  full  of  a  semi-t 
parent  fluid  ;  some  were  smaller  than  a  pea.  There  were  no  sy 
loms  referable  to  the  bladder. 


Cajsb  V. — Hyifaiid  Cyst  of  the  Eight   Kidney ;  mitpicion  uf 
nancy  ;  ditfcharfft^  of  Hydatid  Vtmrleti  by  the  Urvihra,     (Babii 
/on,  Med^  Tinier  and  Oaz.^  1855,  /, /j.  HIO.) 

A  healthy  single  woman,  ©t.  27,  was  admitted  into  Gny's  Hr^ptll 
on  February  8th,  1854.     About  the  age  of  23  she  was  one  day  kick| 
in  the  abdomen  by  a  child  which  she  was  carrying  u|)  frtaii^. 
kick  gave  her  much  pain,  and  on  the  night  following  she  - 
for  the  fii'^t  time  a  tumor  about  the  size  of  an  ^^^*,  in  her   >  '  ^^ 

The  tumor  gra<hially  increased,  and  in  the  course  of  a  year  bec^n 
80   large  as  visibly  to  distend   the  abdrunen.     About  this   time 
menstrual  functitm  was  suspended,  and  the  increasing  sixe  of  the  \ 
donicn  caused  her  great  trouble,  by  exciting  suspicions  in  the  rot 
c»r  her  relatives  that  she  was  pregnant.     The  enlargement,  htiwev 
continuud  beyond  the  usual  period  of  utero-gestation,  and  auxietJ 


to  the  nature  of  tht;  dLsease  took  the  place  of  the  8U8|>iclons  alhided 
lo.  She  was  now  sent  up  to  London  from  her  home  in  Oxfordshire, 
mni\  was  admitted  into  St.  Biirthulomew^e  Hos|iital  tuider  Dr.  Hue. 
The  tumor  was  at  this  time  stationary,  and  her  general  health  gtHxl. 
After  a  few  weeks'  stay  in  the  hoR|)ital  she  wa«i  discharged,  and  re- 
turned to  service,  where  she  continued  withont  nmterial  change  in 
her  condition  nntil  ahout  a  year  prior  to  her  admiseioti  into  Guy -6 
Hospital,  under  Dr.  Hahin*^ton,  when  she  began  to  pass  "skins  and 
little  bladders,"  with  the  urine.  These  bodies  continued  to  be  voided 
afterwards  in  large  nnmljers.  IHlen  a  vesicle  won  Id  get  impacted 
In  the  urethra,  and  require  to  be  pnUed  out  with  the  tiiigers.  At  tirst 
©either  blood  nor  matter  was  ever  present  in  the  urine.  About  two 
weeks  before  admission,  however,  allcr  having  been  confined  to  bed 
for  several  days  with  intense  paiu  in  the  side,  she  sodden ly  fell  a  sen* 
ftatiori  as  if  something  burst  within  her,  and  shortly  afterwards  mat- 
ter and  blood  began  to  escape  by  the  urethra,  Tlie  tumor  had  mean-  i 
while  much  diminished  in  size,  and  at  the  time  of  her  admission  there 
Was  no  visible  enlargement  of  the  abdomen.  Dnring  her  illness  she 
had  lost  some  Uesh,  but  still  retained  a  fairly  robust  ai>[iearunee. 

On  examination  of  the  abdomen,  a  hirge  mass,  apparently  about  the 
»ize  of  a  fo-tal  head,  bid  tlattene<l,  was  easily  felt  in  the  right  hypochon- 
driac or  luml>ar  region.  It  was  not  tender,  and  felt  lirm.  The  pa- 
tietJt  remained  under  Dr,  Habington's  care  for  several  months,  during 
which  vast  numbers  of  hydatid  vesicles  were  passed.  The  vesicles 
varied  much  in  sikc,  some  were  broken  and  others  whole.  The  urine 
eonlained  also  much  pus.  The  girl  somewhat  improved  in  health,  and 
the  tumor  became  deeidediy  smaller  l>efore  she  left  the  hosi>ital ;  at 
the  time  of  her  discharge,  she  still  eontinued  to  void  occasionally  pus 
and  hydatid  vesiclea. 

Case  Yl*— Frequent  Biachargeof  Etfdatid  Venk-hs  hy  Ike  Urfthra — 
Nephrittc  Coitc  and  Suppression  of  Urine*  No  Tumor  in  the 
Flank.     {Dr.  Barker^  L  c*.,  p,  5.) 

A  3"oung  inaii,4Et*  28,  came  under  the  notice  of  Dn  Barker,  of  Bed- 
ford, on  Dec,  1 7th,  1H53.  Jfe  was  suffering  from  a  dull  aehing  pain 
in  the  loins,  iiarticnlarly  on  the  left  side,  with  frequent  desire  to  pass  | 

iirine,  an<l   slight  ditliculty  in   voiding   it.     The  urine  was  healthy*  i 

On  the  22i\  of  Dec.  he  experienced  greater  dilllculty  than  ever  in  pass-  | 

ing  urine  in  the  early  part  of  the  night,  and  iVu'  some  hours  he  was  | 

tmable  to  pass  a  single  drop.     Early  in  the  morning  he  passe* I  four  j 

little  hydatid  cysts  with  immediate  relict     Subsequently  he  recovered  | 

fiutliciently  to  follow^  his  oeeupation  during  the  summer  of  1854,  suf-  \ 

fering  nothing  more  than  an  occasional  frequent  desire  to  void  urine.  ] 

On  Sept.  loth,  1^54,  he  passed  six  cysts;  bnl  with  less  pain  than  I 

on   the  previous  occasion — n,   result  which  the  patient  altrilmted  to  I 

taking  10  dro[>s  of  oil  of  turpentine,  which  had  been  recommended  to 
bim,  and  which  greatly  increased  the  diuresis.     The  urine  after  the  ] 

passage  of  the  cysts  was  tinged  with  blood,  | 

On  Nov,  Dith  he  passed  four  cystR.  The  passage  of  these  was  pre- 
ceded by  severe  pain  in  the  left  kidney,  by  the  [lassage  of  several 
pieces  of  clotted  blood,  and  by  cousidcrable  diHiculty  in  voiding 
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urine.  Indeed,  for  two  entire  days  he  passed  no  urine.  On  tbU 
occasion  he  took  19  drops  of  turpentine,  within  two  hours,  in  divided 
doses,  Shortly  after  taking  the  turpentine,  the  pain  in  the  left  kiiV 
ney  suddenly  ceased,  with  a  sensation  which,  to  use  the  patient's  own 
words,  seemed  to  indicate  tbat  '''somelhing  had  suddenly  brokeD  id 
the  kidney."  He  then  complained  of  pain  along  the  left  iliac  region, 
which  continued  for  several  hours,  and  ceased  as  suddenly  as  th« 
previous  pain  had  done.  After  this,  all  attempts  to  void  urine  wert 
accom[mnied  with  pain  along  the  urethra,  premonitory  to  the  expul- 
sion of  the  cysts  from  that  passage. 

He  continued  in  good  health,  with  the  exception  of  occasioDa)  dull 
aching  pain  in  the  lumbar  region,  especially  tlie  lefl  side,  until  Pec 
9th.  He  then  passed  fjve  cysts,  tujt  all  smaller  than  the  previous 
ones;  and  no  more  were  passed  until  Pee.  31,  when  lie  awoke  in  the 
morning  with  acute  pain  in  the  loins,  and  all  the  symptoms  pre viousiy 
described  as  occurring  on  Nov.  16th*  During  the  day  he  passed 
twenty  cysts — one  at  8  a.m.;  eleven  at  1  p.m.;  five  at  7  p.m.;  and 
three  at  1 1  p,m.  The  cysts  passed  in  rapid  succession,  aud  some 
were  of  a  size  as  large  as  a  small  walnut.  Go  Jan.  I,  1855,  a  siog:le 
C3*st  was  passed  in  the  morning;  on  the  2d  two  others;  on  the  3d  obc, 
and  on  the  10th  two.  From  this  last  date  up  to  Dec.  8th  (be vend 
which  the  history  is  not  carried),  he  continued  to  sutler  frequently 
from  attacks  of  pain  aitd  ditllculty  in  passing  mine,  followed  often  bj 
the  expulsion  of  cysts,  between  seventy  and  eighty  of  which  he 
brought  to  Dr.  IJarker. 

Careful  examination  failed  to  detect  any  abdominal  enlargeroeflt 
The  urine  often  ecmtained  a  small  quantity  of  bbod  during  siul 
after  the  exinilsion  of  the  cysts;  it  was  ollen  loaded  with  lithates  and 
phosphates ;  occasionally,  cr^'stals  of  uric  acid  were  found  attached 
to  the  outer  surface  of  the  cysts.  The  general  health  sutfered  little. 
Altogether  upwards  of  150  cysts  were  passed ;  they  varied  in  &\zt 
from  a  pin's  head  to  a  walnut.  The  larger  vesicles  contained  eclii- 
nococci ;  but  many  of  the  smaller  ones  did  not  contain  any* 

The  duration  of  the  symptoms  i8  altogether  uncertain.  In 
some  of  the  cases  permanent  recovery  followed  one  or  a  few  dis- 
charges of  vesicles.  Other  patients  wont  on  passing^  hydatids 
for  three,  teu^  twenty,  and  even  thirty  years.  A  discharge  of 
vesicles  having  once  taken  place,  there  are  no  means  of  ascer- 
taining whether  any  more  attacks  will  follow.  Neither  the 
numl>er  of  veBicles  voided,  nor  the  frequency  of  the  discharges, 
supply  any  reliable  indication.  The  only  sign  of  value  is  the 
lapse  of  time  since  tlic  preceding  attack:  the  longer  the  interval 
the  Icsg  probability  of  recurrence. 

The  usual  tennhudimi  is  recovery.  Out  of  sixty-three  cases, 
recovery  was  assnmed  to  have  taken  place  in  twenty ;  in  most 
of  these  the  attacks  had  ceased  for  some  years.  In  sixteen 
cases,  vediclee  continued  to  be  discharged  at  the  date  of  the 
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record  ;  in  twenty  cases  the  termination  was  fatal ;  and  in  seven 

we  are  left  withont  information.  Of  tbc  nineteeo  fatal  cashes, 
death  took  place  in  nine  from  causes  other  than  the  hydatid 
disease  (phthisis,  cancer,  gangra^na  senilis,  &c.) ;  so  that  only  in 
ten  (sixteen  per  cent,)  was  the  fatal  issue  attributable  to  the 
parasite.  Death  was  brought  about  in  these  ton  cases  in  diverse 
ways— by  bursting  of  the  cyst  into  the  bronchi,  by  pleurisy  frona 
pressure  of  the  tumor  on  the  thoracic  cavity,  suppuration  of  the 
sac,  &c.  In  a  case  reported  by  Dr.  Blackburn,  the  left  kidney 
was  the  seat  of  a  hydatid  cyst  which  had  hurst  into  the  pelvis 
of  the  organ,  where  a  large  calculus  was  also  found;  the  right 
kidney  was  congenitally  ab.^ent ;  so  that  the  abrogation  of  the 
function  of  the  left  (and  unique)  kidney  proved  necessarily  fatal.' 

Eiidogy, — Hydatids  are  not  uncommon  in  England,  France, 
and  Germany  ;  more  rare  in  America  and  India.  There  is, 
however,  no  country  so  fearfully  infested  therewith  as  Iceland. 
According  to  Eechricht  (speaking  of  hydatids  in  all  parts  of  the 
body),  a  sixth  part  of  the  population  are  afflicted  with  this  para- 
Bite.  The  frequency  of  the  disease  is  due  to  the  vast  number  of 
dogs  in  that  country,  which  live  in  intimate  contact  with  the 
inhabitants,  and  are  greatly  infested  with  the  tsenia  echiuococcus. 
The  ova  of  the  parasite,  discharged  with  the  excrements  of  the 
dogs,  fool  the  dried  tish  which  forms  a  large  part  of  the  food  of 
the  population.  The  embryo  of  the  parasite  thus  finds  its  way 
into  the  stomach,  and  thence  travels  into  different  parts  of  the 
body,  giving  rise  to  hydatid  cysts. 

The  use  of  uncooked  meat  and  salad  is  evidently  an  easy 
source  of  infection,  in  places  where  dogs  are  numerous  and  live 
111  close  intercourse  with  their  masters.  Dr.  I^arker's  patient 
had  been  for  a  year  a  vegetarian. 

Men  appear  more  subject  to  renal  hydatids  than  women — the 
proportion,  in  our  sixty-three  cases,  was  forty-one  men  to  twenty- 
two  women*  In  only  one  instance  were  more  than  one  member 
of  a  family  attected ;  in  that  case,  a  husband  and  wife  passed 
hydatids  by  the  urethra.' 

The  mean  age,  in  forty-seven  eases,  was  thirty-four  years ;  the 
youngest  was  only  four  years,  and  the  oldest  seventy-five, 

«  Lond.  Med,  Jnurn,,  1781,  p.  126. 
>  Gay,  Med.  Ttme«  and  Uaz.,  18&5|  I,  160. 
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Tlie  diagnosis  presents  no  difficulty  when  a  tumor  exists  h 
the  Bide  and  hyflatid  vesicles  are  voided  with  the  urine.  When 
the  vesicles  are  broken  in  the  passage,  tlie  laminated  structure 
of  the  pieces*  or  the  finding  of  echinococci  hookd,  decides  the 
imtnre  of  the  discharge^ 

80  long  as  the  parent  cyst  remains  intact,  the  tirine  preaerves 
its  normal  characters,  and  the  diagnosis  turns  on  the  characters 
of  the  tumor  in  the  flank.  Hydatid  fremitus,  when  present, 
(which  is  rare)  is  a  valnahle  sign  ;  hut  its  absence,  as  we  Uve 
seen,  has  little  signiticance. 

Hydatid  tumor  of  the  kidney  is  most  liable  to  be  confounded 
with  hydroncphrosig  :  and  in  the  absence  of  discharge  of  veii- 
clcs,  or  their  dt^liris,  with  the  urine,  and  of  hydatid  fremitus,  the 
diagnosis  is  extremely  diftieult,  or  impossible;  it  rests  chiefly  on 
the  indications  of  the  previous  history. 

When  vesicles  are  voided  with  the  urine,  and  no  tumor  can 
be  detected  in  the  flank,  the  seat  of  the  parent  cyst  is  some- 
times indicated,  quite  clearly,  to  be  the  kidney,  by  signs  of  ne* 
phritic  eolic^ — in  other  cases,  more  obscurely,  hy  pains  in  the 
back  and  loins  or  about  the  crest  of  the  ilium.  When  these  in- 
dications  fail,  a  careful  examination  of  the  pelvis  should  ^ 
made  through  the  rectum  or  vagina ;  if  no  evidence  be  found  of 
a  tumur  between  these  parts  and  the  bladder,  it  may  l)e  inferred, 
ahnost  with  certainty,  that  the  parent  cyst  is  situated  in  the 
kidney.* 

The  prognosis  is  generally  favorable— much  more  so  than  in 
hydatid  cysts  of  other  internal  organs  (the  uterus  excepted),  on 
account  of  the  facility  and  safety  of  evacuation  by  the  urinarj 
passages.  It  is  most  favorable  of  all  when  the  discharge  of  by- 
datidi^  by  the  urethra  is  unassoeiatod  with  tumor  iu  the  abdo 
men*     In  no  such  case  has  a  fatal  result  been  recorded ;  the  cyst 


1  Pmf  Otto  Spi(?ge|Wrg  (Arch,  fur  Gytiiikol.,  i,  l,p.  146,  quoted  in  Schmidt*t 
JahrKj  Bd.  Hfi,  1870),  records  the  ctise  of  a  woman,  let.  42,  who  for  fifteen  roootb 
had  hud  A  tumor  in  the  right  hypogastrium.  It  wns  movable,  distinctly  fluctu- 
aling,  wnd  nboul  the  size  of  a  mun's  head  j  and  extended  downwards  toward*  tb« 
brim  of  thp  pelvis.  It  could  be  felt  rind  moved  from  the  vaginn,  and  wa^  taken 
for  an  oviirlmi  cyst.  On  proceeding  to  perform  ovariotomy,  when  the  cyst  wai 
opened,  two  echinococcua  membnmes  eacrtped,  which  cleared  up  tho  dlagnosii- 
A  portion  of  the  kidney  was  left  behind*  The  patient  died  26  hours  after 
operation. 
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in  such  cases  may  be  inferred  to  be  small,  aod  to  be  situated  in 
the  pyramidal  structure  of  the  kiduey,  whence  its  contents  find 
easy  exit  through  the  infundibula. 

When  a  renal  tumor  exists,  the  issue  is  still  likely  to  prove 
favorable  if  the  eyst  has  opened  into  the  urinary  passages. 
There  is,  however,  some  risk  that  a  second  opening  may  be 
fonvied  in  a  less  safe  direction  (into  the  lungs),  or  that  the  cyst, 
or  the  parts  around,  may  suppurate.  This  latter  contingency 
is  by  no  means  rare,  nor  is  it  necessarily  fatal.  In  several  io- 
Btances  large  quantities  of  pus  were  discharged  with  the  vesi- 
cles, and  yet  the  issue  was  favorable.  In  three  cases,  in  which 
vesicles  were  discliarged  both  by  stool  and  with  tlie  urine,  the 
termination  was  favorable.  In  an  instance  recorded  hy  Fleckles, 
a  woman  who  had  had  a  tumor  in  the  side  for  many  years 
voided  frequently  hydatids  by  the  urethra,  and  sub;?equently  a 
large  quantity  by  vomiting.  At  the  date  of  the  report  the  case 
was  going  on  favorably/  In  the  two  cases  in  which  the  cyst 
burst  iuto  the  cavity  of  the  thorax,  the  termination  was  fatal. 

When  the  cyst  fails  to  ojien  a  passage  for  its  contents  into  the 
pelvis  of  the  kitlncy,  the  prospects  of  the  patient  are  much  more 
serious.  The  tumor  is  liable  to  attain  very  great  dimensions, 
and,  by  its  pressure,  to  excite  inflammation  in  the  surrounding 
parts,  or  within  the  chest ;  or  the  cyst  itself  may  suppurate  and 
be  transformed  into  a  vast  abscess.  The 'operation  of  punctur- 
ing such  a  cyst  is  one  of  consideraljle  danger. 

TreutmtnL — The  indications  to  be  held  in  view  are,  to  destroy 
the  life  of  the  parasite,  to  fticilitate  the  evacuation  of  the  cyst, 
and  to  combat  the  accessory  symptoms  and  complications, 

AVhether  medicines  adminietered  internally  have  any  real 
power  to  destroy  tbe  life  of  a  hydatid  parasite,  or  to  facilitate 

I    the  evacuation  of  a  hydatid   cyst,  may  be  greatly  doubted. 

I    Nevertheless,  oil  of  turpentine  has  obtained  a  certain  reputation 

'  on  the  strength  of  its  ta*niafuge  propter  ties.  The  eehinococeus 
of  the  hydatid  vesicle  is  undoubtedly  identical  with  the  head  of 
a  certain  species  of  tapeworm ;  hut  the  condition  of  a  parasite 
free  in  the  intestinal  canal,  is  widely  different  from  the  encysted 

B    state  of  the  same  parasite  in  the  substance  of  the  kidney,  where 


*  Schmidt's  Jiihrb.,  Bd.  87,  p.  205. 
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remedies  can  only  reach  it  iodirectly,  by  the  circiiitonB  rout^of 
the  circulation.  Turpentine  was  given  in  a  large  proportion  of 
the  recorded  eases ;  hut  there  is  little  evidence  that  it  had  aDj 
beneficial  influence  bej  end  its  diuretic  eftects. 

The  escape  of  the  vesicles  in  Dr.  Babington's  case,  was 
thought  to  be  favored  by  a  course  of  iodide  of  potassium.* 

A  variety  of  other  vermifuge  aud  diuretic  medicines  have 
been  used,  with  more  or  leas  show  of  success— calomel,  nitrate 
of  potash,  the  caustic  alkalieSi  hemlock,  taraxacum,  &c,  Bmnd 
states  of  his  patient,  that  whenever  he  took  white  wine,  and 
beverages  containing  nitre,  he  voided  a  much  larger  number  of 
vesicles  than  at  any  other  times.  On  two  diflTerent  occasions  he 
was  made  to  take  20  grains  of  nitre  in  dandelion  tea,  and  each 
time  the  desired  effect  was  speedily  produced.^ 

Electro-puncture  has  also  been  practiced  with  a  view  to  kill 
the  worm  ;  but  without  evidence  of  success. 

When  the  cyst  has  opened  iuto  the  pelvis  of  the  kidney,  the 
practitioner  is  able,  in  diverse  ways,  to  facilitate  the  expiilmon 
of  the  vesicles,  and  to  moderate  the  severity  of  the  accompany- 
ing symptoms.  Anodynes,  especially  opium,  the  warm  batli^ 
free  use  of  diluents,  are  indicated  during  the  passage  of  the 
vesicles  ;  if  the  nephritic  paroxysm  be  intense,  blood  may  be  ex- 
tracted from  the  loins  by  cupping.  Sometimes  mechanical  aid 
is  required  to  assist  the  liberation  of  the  vesicles.  Dr.  Lettsom's 
patient  (see  p,  573)  helped  their  transit  along  the  ureter  by 
pressing  them  forward  with  his  fingers;  and  in  several  cases  it 
is  noted,  that  patients  (mostly  women)  have  used  the  fingers  to 
dislodge  vesicles  impacted  in  the  orifice  of  the  urethra.  The 
use  of  the  catheter  is  sometimes  required,  to  relieve  the  reten* 
tion  of  urine  caused  by  vesicles  engaged  in  the  urethra  or  pi 
ing  against  the  neck  of  the  bladder. 

When  the  cyst  remains  closed,  measures  should  be  taken 
evacute  its  contents.  In  similar  cysts  of  the  liver  I  have,  in 
four  cases,  adopted  the  following  plan  with  uniform  success.  I 
employ  a  tubular  gold  needle, — like  the  needle  employed  in  sub- 


I 


1  In  two  c^es  of  hydfttida  of  the  Vivetf  I  have  fieen  the  cyst  graduAUjr  wi 
completely  contract  after  a  course  of  very  large  doses  (90  grains  t.  d.)  of  iodide 
of  potajiBium. 

>  Gaz.  d.  H6p,,  Aug,  11,  1832.     Beraud,  I  c,  p.  93, 
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cutaneous  injection  of  morphia,  except  that  it  is  about  twice  as 
long.  The  base  of  the  needle  is  mounted  on  a  piece  of  india-rubljer 
tubing  three  feet  in  length,  and  furnislied  with  a  small  stop- 
cock at  its  lower  end.  The  tube  is  first  filled  with  water  by 
suction,  and  the  stop-eock  closed.  The  needle  is  then  thrust 
into  the  most  prominent  part  of  the  cyst,  and  the  lower  end  of 
the  tube  is  placed  in  a  vessel  on  the  floor.  When  the  stop- 
cock is  opened,  the  fluid  begins  to  run — the  column  of  liquid  in 
the  tube  acting  as  a  syphon,  and  exercising  a  soliciting  force  on 
the  contents  of  the  sae.  The  wound  made  by  these  fine  jieedles 
is  so  minute  that  there  is  no  risk  of  extravasation  into  the  peri- 
toneum— and  certainly  no  risk  of  peritonitis,  as  I  have  tested 
in  a  large  number  of  instances.  In  two  of  my  cases  simple 
puncture  by  the  needle  has  been  sufficient,  with  only  a  with- 
drawal of  a  drachm  or  two  of  the  contents,  to  destroy  the  life 
of  the  parasite,  and  to  cause  it  to  pass  very  gradually  into  ob- 
solescence and  absorption. 

It  must,  however,  be  remembered  that  evacuation  of  a  renal 
hydatid  is  not  so  urgently  called  for  as  the  evacuation  of  a 
hydatid  of  the  liver;  because  in  the  former  there  is  a  natural 
tendency  to  spontaneous  evacuation  by  the  urinary  channels, 
wnth  very  little  risk  to  life,  whereas  a  hydatid  of  the  liver  haa 
no  such  ready  means  of  escape. 


II. — BILHARZIA   H^MATOBIA. — Cbbbold, 

(Dlsfftnm  HffmatobittTn — Bitharz, ) 

ILHARZ — ZeHseh.  fiir  Wissenschaftliche  Zoologi©.     Bd.  iv. 
Griesinger — Btobflchlungen  iiber  d'w  Kriinklidtcn  voti  Egypten.     Arcliiv  d. 

Pbysk*log.  Hinlk,     ISM,  p.  56 L 
DAVAiNK^Entoaoaires.     Synopsis,  No.  38. 
CoBHOLD — Entozon,  p.  197. 

Habley  (Dft.  JouK) — Endemic  hacmftturia  of  tlxe  Capo  nf  GocmI  Hopo.     Med. 
Chir,  Trans.  voL  xlvii,  p,  56  j  Ibid,  vol.  62 1  and  Ibid   vol.  64. 


This  parasite  was  discovered  hy  Bilharz,  while  conducting, 
with  Griesinger,  an  investigation  into  the  diseases  of  the  Egyp- 
tians, Bilharz  named  it  Distoma  nieniatol>ium;  hut  later 
-.  writers  have  erected  it  into  a  separate  genus,  which  C'ohbold 
I    has   named  Bilharzia  in  honor  of  its  discoverer.     It   is  an 
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BUharna  Ha' mat  obi  a^  highly 
mntfiiificd.  h,  »,  if,  ihv  iuaIo  ;  a,  h, 
r,  Ihe  fern  ale,    (AfU?r  Bllhftrz.) 


elongated,  Boft-Bkiiiued,  bisexual  entozoon,  three  or  four  linos 

in  length,  of  the  trematode  or  fluke 
kind  (I'lg.  72).  It  inhabits  the  hranclR* 
of  the  porta!  system,  and  the  iiiitiute 
veins  of  the  pelvis  of  the  kidney,  ureter, 
and  bladder.  So  common  is  it  among 
the  Egyptians,  that  Griesinger  found  it 
117  times  in  363  autopsies. 

The  m'ale  (A,?',//)  is  comparatively 
thick  and  short,  and  provided  with  i 
gy  na^eophoric  canal,  in  which  the  longer, 
filiform  female  (<i»6,c)  is  lodged  duriog 
the  copulatory  act. 

1'he  eggs  (Figs*  73  and  7A)  are  oval 
bodies,  j\^  of  an  inch  long,  with  ft 
spiny  projection  from  the  anterior  end* 
The  embryo,  when  newly  escafied,  is 
flask-shaped,  and  provided  with  cilift 
(Fig.  74). 

This  creature  does  not  produce  nmch  mischief  in  the  larger 
veins;  but  when  lodged  in  the  smaller  vessels  of  the  mucoiis 
and  submucous  tissue  of  the  urinary  and  intestinal  tracts,  it 
engendei^  severe  and  often  fatal  disorganization,  Griesinger 
found  that,  in  the  large  intestines,  it  gave  rise  to  a  disea^ie 
resembling  dysentery,  and  that  it  was  a  frer|uent  complication 
of  that  disease,  but  not  the  essential  cause  of  it. 

The  ravages  of  the  Bilharzia  produce  much  nioro  serioui* 
results  in  the  urimiry  channels  than  in  the  intestines.  It  chiefly 
affects  the  Idaddcr:  but  frequently  also  the  ureter  and  pelvis  irf 
the  kidney. 

In  the  bladder,  it  gives  rise  to  injected  and  ecchjTnotic  raised 
patches,  varying  from  the  size  of  a  lentil  to  that  of  a  shilling, 
covered  w4th  a  tough  nmeus,  or  with  grayish-yellow,  blooily 
exudation,  which  contains  niasses  of  ova.  In  more  advanced 
stages  the  patches  nre  more  elevated,  discolored,  mixed  with 
pigment  specks,  smooth  and  leathery,  or  soft,  friable,  and  in- 
crusted  with  gravelly  matter,  composed  of  uric  acid  and  other 
urinary  deposits,  mixed  with  ova  and  blood.  In  other  cases, 
the  patches  resemble  nodules  or  condylomata  over  w^hich  thi 
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mneou8  membrane  is  giometimes  preserved  uninjured,  sometimes 
thickened,  injected,  atiherent  or  detaehed. 

When  the  parasite  invades  the  ureter  and  pelvis  of  the  kid- 
ney, its  eSects  are  still  more  destructive.  The  calibre  of  the 
ureter  is  narrowed  at  the  aftected  spot.  Above  the  constriction, 
the  ureter  is  dilated  from  accumulation  of  urine  ;  the  pelvis  is 
also  distended,  and  a  hydronephrotic  couditi<>n  is  produced. 
Or,  infliynmation  and  suppuration  are  set  up,  and  severe  pyelitis 
ensues.  In  one  instance,  GrieVmger  found  the  kidney  distended 
into  an  enormous  sac  tilled  with  pus — the  renal  tissue  l>eing 
wholly  destroyed. 

In  addition  to  these  direct  results,  urinary  concretions  are 
often  formed  on  masses  of  ova,  and  grow  into  large  calculi. 
This  accounts  for  the  frequency,  and  endemic  prevalence,  of  eah 
culoua  disorders  in  Egypt* 

Griesinger  remarks  :  '^  Tbese  various  changes  in  the  mechan- 
ical state  and  nutrition  of  the  uro-itoietic  apparatus  tail  not  to 
react  most  deleteriously  on  the  entire  organism.  A  series  of 
cases  have  fallen  under  our  notice,  in  which  they  produced  gen- 
eral ill  health,  and,  at  length,  death.  ^Nfost  of  those  individuals 
were  finally  cut  oft',  with  shattered  constitutions,  by  pneumonia, 
dysentery,  and  the  like,  .  .  The  direct  signs  of  the  disease  are 
to  be  sought  in  the  uro-fM:»ietic  system,  but  especially  iu  the 
urine.  Repeated  hfematuria  in  sickly  individuals,  from  un* 
known  causes,  often  came  before  us  iu  Egypt,  We  no  longer 
doubt  that  the  symptoms  were  pnxhiced  by  distoma-processes. 
The  eggs  of  the  distoma  were  found  by  Bilbarz  in  the  urine  of 
a  boy  who,  during  convalescence  from  typhus,  suffered  from 
h»ematuriu,^  Symptoms  of  pyelitis,  or  slight  affection  of  the 
bladder,  must  be  present  iu  many  cases.  .  ,  .  Cases  also  came 
before  us,  which  awoke  a  strong  suspicion,  that  the  Distoma 
disease  sometinies  ran  its  course  as  an  acute,  severe,  and  fatal 
disorder.  We  found  on  two  occasions,  in  tbe  bodies  of  persons 
who  had  rapidly  died  from  an  unknown  acute  disease,  abundant 
recent  distoma-changes  in  the  bladder,  recent  pyelitis,  and  a 
uniform  dark-red  hyperiemiaof  the  kidneys.  In  other  cases  of 
supposed  rapid  typhus,  the  same  changes  were  found  in  the 


»  Orit«inger  states  ihni  the  clinical  aspect  of  the  suhject  onljr  began  to  ©iigng© 
I  heir  uttentJon  when  he  and  BiUiarz  were  about  to  quit  Kgypt- 
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bladder  and   ureter."    These  researches  open  a  wide  field  for 

conjecture*  Xot  only  niaj  urinary  derangements  and  unemia 
he  occasioned  by  the  ravages  of  the  parasite,  but  septic  iofec* 
tion  may  arise  from  the  accumulation  of  heaps  of  dead  and 
dying  auimais  in  the  portal  vessels  ;  or  the  atdmals  may  creep 
into  the  general  circulation,  and  find  their  way  into  organB  of 
vital  imi>ijrtauce  ;  in  one  instance  distonia  egg-shells  were  fouad 
in  the  blood  of  the  left  ventricle. 

In  a  note  to  his  remarkable  paper,  Griesinger  throws  out  the 
conjecture  that  the  endemic  hfematuria  of  hot  countries  maybe 
due  to  the  presence  of  this  worm  in  the  urinary  passages.  A 
most  interesting  confirmation  of  this  conjecture  has  been  re- 
cently supplied  by  the  researches  of  Dr.  John  Hariey.  Dr, 
Harlcy  bad  an  opportunity  of  examining  the  urine  of  three 
gentlemen  who  had  resided  at  the  Caf>e  of  Good  Hoiie,  and  who 
bad  been  subject  to  the  endemic  hfematuria  of  that  eonnrry. 
One  of  these  still  continued  to  be  affected  with  slight  hmuia- 
turia  ;  the  other  two  considered  tlientsclves  cured  of  the  heems- 
turia^  but  were  subject  to  gravel.  In  the  deposit  from  the  urine 
of  all  three,  Dr.  llarley  detected  numerous  ova  of  the  irilharzia. 
The  condition  of  the  urine  iu  the  first  case  is  thus  described  by 
Dr.  Hariey:  **  Pale  amber-colored,  sp.  gr.  1017.6,  acid,  dejK)!sit8 
a  deep  layer  of  dirtyish-white  flocculent  matter,  amongst  which 
were  two  short  opaque  filaments  about  the  j\  of  an  inch  in 
diameter,  of  a  brownish  color  and  soft  consistence,  two  shorter 
and  %vider  fragments  of  the  same  substance,  a  little  reddidt 
mass  of  the  size  of  a  hemp-seed,  like  a  little  clot  of  blood,  and 
numerous  white  si>ecks.  The  clear  limpid  urine,  when  acidu- 
lated  with  nitric  acid  and  heated,  deposited  a  trace  of  albu- 
men." Uric  acid,  oxalate  of  lime,  and  urates,  were  also  Bum^ 
times  found.  The  deposit,  examineil  microscopieally,  was  found 
to  contain  pus-corpuscles;  and  the  filamentous  bodies  and  ooag- 
nla  contained  iuibcdded  in  them  great  numbers — sometimes 
thirty  or  forty,  or  more — of  bright,  highly  refractive  oval 
bodies,  which  were  identified  as  the  ov'a  of  Bilharzia  (Fig.  73). 
These  observations  seem  to  establish  the  parasitic  origin  of  the 
endemic  htematuria  of  Cape  Colony,  and  render  it  extremely 
probable  that  the  endemic  htematuria  of  the  Mauritius  mi 
other  hot  climates  has  a  similar  orio^iu. 
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An  example  of  this  coriotis  disease  eame  under  my  notice  last 
year  in  the  person  of  a  groom,  who  had  been  in  the  employ  of 


FlO   73. 
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0t»  of  Bilhnnlft  hti'timtobta  foynd  in  the  urine  of  m  latleiat  sulTeHng  from  the  entjemje  haemft- 
twria  nf  the  Cape  of  Gwjd  Hfipo.  a,  FiJaiai^nt  of  n»ucuH  cuDtAinlJjg  uvm  Lmbcdded  X  50 ;  fct  ora  u 
Ihcy  ftppearod  in  the  freah  urine  X  ^^^    (Afl«r  Hurky.) 

the  Viceroy  of  Egypt.   I  am  indebted  to  my  friend,  Dr.  SimpsoOj 
for  an  opportunity  of  examining  the  case. 


William  Ray,  set.  19,  was  admitted  into  tbe  Manchester  Infirmary 
under  Dr.  Simpson,  in  February,  1871*  ?Ie  stated  that  rather  more 
than  two  years  ago  he  went  to  Cairo,  an  frroorii  in  the  service  of  the 
Vicei'oy  of  Egypt,  After  a  sta>'  of  some  months,  he  went  to  Alexan- 
dria for  the  summer,  retnrninjj  to  Cairo  in  tije  winter.  He  returned 
to  this  conntn'  ahout  four  months  ago.  While  in  Egypt  he  had  been 
in  the  habit  of  drinking  the  water  of  the  Nile  unftltered,  and  of  eating 
water-cresses  freely  j  with  one  or  two  exceptions,  he  invariably  rode 
horses  barebacked.  About  four  months  after  his  arrival  in  Cairo,  he 
observed  tliat  be  passed  bloody-looking  urine,  and  shortly  afterwards 
he  Buttered  pain  in  the  hack  and  perin^eum  when  ri  cling.  Si  nee  then 
he  has  perBistently  passed  turbid  urine  containing  blood.  He  is  now 
very  auiemic  and  thin,  but  in  fair  health  apart  from  the  urinary  affec- 
tion. On  tbe  10th  March,  I  examined  the  patient's  urine.  The 
sixicimen  was  a  fair  sample  of  what  he  generally  passed.  It  was 
smoky  and  turbid,  with  an  abundant  reddish-white  deijosit,  in  which 
might  be  seen  little  ilakes  of  Mood-clots ;  it  was  neutral  to  test-paper, 
sp.  gr.  1010,  and  contained  a  little  albumen — rather  more  than  the 
blood  and  ptis  would  account  for.  Under  the  microscope,  the  deposit 
was  seen  to  conatst  mainly  of  pus,  mixed,  however,  with  blood,  both  in 
the  form  of  shreddy  clots  and  as  free  corpuscles.  Both  ova  and  free  em- 
bryos of  the  Bilharzia  ha^matobia  werepreseut  in  considerable  numbers 
(see  Fig,  74).  The  embryos,  in  the  mature  ova  (2),  exhibited  slow 
expanding  and  contracting  ai*  well  as  oscillating  movements ;  these 
expansile  movements  were  especially  seen  in  tbe  cervical  narrowing, 
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which  at  one  time  became  very  inarkctl,  aiirl  anon  was  almost  effaeinl. 
The  free  embryos  (1 )  nioved  actively  to  the  urine  foraome  hours  after 
its  emission.  They  were  covered  all  over,  with  the  exceptiou  of  the 
head,  with  long  vibrating  cilia,  by  means  of  which  they  movetl  in 


Fio.  74. 


BlJiiAraa  in  urine.  1.  Free  erabryo»— shoving  the diin»roiit  ^haiK"*  they  ussume  *»  thpy  iwim 
lilwut  in  the  i*riinj.  2.  Ov»  eoutalltlD^  uahfttched  embrjOB.  8.  EinptJ-  shells  from  wbrtli  lL«  oft 
hare  escaped. 

varions  directions,  with  intervals  of  qniescence.  At  times  au  emhrvo 
could  be  seen  racing  aero.^s  the  (ic!d  of  the  microscope  with  such  speed 
that  the  eye  could  scarcely  follow  it — at  other  times,  the  movement 
consiisted  in  stretching  out  the  body  to  its  full  length*  and  then  re- 
tract ing  it  to  an  oval  or  ball  shape*  When  moving  across  the  t5eld, 
the  bodv  turned  over  and  over  on  its  lonyritudinal  axis.  Sometimes 
the  head  was  retracted  into  the  interior  of  the  body-  A  number  of 
empty  egg-shells,  with  irregnlar  openings  in  them,  or  in  fragmeutd, 
were  also  seen  scattered  over  the  field. 


This  patient  continued  nuder  observation  for  two  or  thr 
weekB,  and  then  left  tbe  hospital  without  leave. 

In  this  caBo  all  the  ova  had  terminal  spines — not  lateral  on 
^80  that  they  resembled  exactly  the  ova  found  by  Harley 
the  cases  from  South  Africa*     Dr,  Harley  states  that  in 
cases  he  never  *'met  with  a  free  living  enihryo  in  the  orin 
Eggs,  which  split  open  and  liliei-ate  active  embryos  iinme 
ately  after  they  are  placed  in  water,  remain  quiescent  for  an  : 
definite  time  when  left  in  tlie  urine,  and  all  my  attempts 
hatch  thciM  in  this  fluid  kept  fresh  and  warm  had  iiivariab^ 
failed"  (Med.-Chir.  Trans.,  vol.  54).     In  the  case  just  recordfi 
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this  was  certainly  not  the  case, — the  embryos  moved  actively  in 
the  urine  for  several  Lours  after  its  emission. 

It  does  not  appear  that  a  man  affected  with  this  disease  is 
capable  of  transmitting  it  to  his  wife.  The  wife  of  oae  of  Dr. 
Uadey's  patients  had  three  or  Ibiir  lieahliy  cldldren,  and  the 
husband  had  been  passing  numbers  of  the  eggs  of  the  parasite 
every  day  of  their  married  lite — yet  the  lady  had  never  had  tlie 
slightest  symptom  of  the  parasitic  disease,  and  the  urine  was 
free  from  all  traces  of  the  parasite.  It  seems  probable  that  the 
parasite  usually  gain.s  entrance  into  the  body  through  the  stom- 
ach by  means  of  drinking  infected  water  or  eating  salad,  to 
which  the  minute  animal  or  its  embryos  or  ova  adhere.  Dr. 
Ilarley  suggests  that  it  sometimes  obtains  admission  through 
the  skio,  that  the  minute  leech-like  animal  fixes  itself  to  the 
skin  of  a  jherson  in  bathing  or  %vading,  and  im|ilants  the  ova  in 
gorne  supcriicial  vein.  If  such  be  the  case,  it  is  easy  to  under- 
stand that  the  hatching  process  and  irritation  attending  the 
movements  of  the  free  embryos  would  result  in  an  indolent 
form  of  ulceration,  and  that  the  little  animals  might  be  earned 
by  the  circulation  from  the  legs  to  the  urinary  organs.  It  is 
certain  that  new^  colonists  in  the  Cape  are  very  apt  to  be  at- 
tacked by  indolent  sores  on  the  legs,  and  it  seems  not  unlikely 
that  their  origin  may  be  thus  accounted  for. 

Of  the  treatment  of  this  parasite  Dr.  Harley  observes:  "I 
have  found  that  a  draugljt  composed  of  trp^xv  each  of  oil  of 
turpentine  and  male  fern,  and  tij^v  of  chloroform,  in  5ii  of 
tragaeanth  mixture,  given  every  morning,  brought  away  great 
nuDjbers  of  the  ova.  The  saline  (I  acid)  condition  of  the  urine 
is  much  diminished,  and  the  renal  irritation  and  pain  due  to 
the  presence  of  crystaHine  concretions  are  much  relieved  by  the 
administration  of  bicarbonate  of  jiotash  in  copious  draughts  of 
water.  The  alkali  dissolves  the  uric  acid,  whieb  I  believe  to 
be  the  ceuienting  medium  of  the  oxalic  deposits,  and  thus  the 
disintegration  of  the  calculi  is  facilitated,  and  their  formation 
prevented.'' 

Froui  the  researches  of  Siebold  on  the  trematode  worms,  it 
may  be  assumed,  that  between  the  ciliated  embryo  above  men- 
tioned and  tlie  adult  sexual  worm,  there  are  two  other  distinct 
forms,  which  serve  to  complete  the  chain  of  metamorphoses  con- 
necting these  two  extremes  of  development.    Fresh-water  moi- 
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lusca  and  fish  are  probably  the  viotims  selected  by  the  parasite 
during  its  development  through  these  intermediate  stages. 
Harley  on  these  grounds  suggests  the  following  prophylactic 
measures  in  districts  aftected  with  endemic  ha^matnria:  1,  The 
water  should  be  conveyed  from  it8  source  to  its  destination  In 
covered  channels,  so  that  the  ova  contained  in  the  urinary  aod 
fecal  products  of  those  infested  W'ith  the  parasite  may  be  pre- 
vented mixing  with  it.  2»  Drinking-water  should  be  filtered. 
8.  Salads  which  may  entangle  small  molhisca  containing  para- 
sites, and  uncooked  molluscs  and  fish  (as  smoked  fish),  should 
be  carefully  avoided. 

When  iho  ravages  of  the  parasite  are  confined  to  the  bladder 
and  prostate,  local  means  may  be  employed.  Dr.  Harley  tried 
the  effects  of  injeetiona  of  wormwood,  quassia,  and  iodide  of 
potassium.  He  obtained  good  results  only  w^ith  the  last.  He 
recommends  a  solution  of  20  or  30  grains  of  the  iodide  in  5 
ounces  of  tepid  w^ater  to  he  injected  every  second  or  third  day. 


in,— fiTRONOYLUS  0IGA6. — RudolphL 


(Etistrongylus  gigai — Di^siitg.) 


Bavaine — Entozoftireg.     Sjnopaia  9&,  and  p.  267. 

C0BBOLL»^ElllOZ0&|  p.  S68. 

This  is  the  largest  of  the  nematoid  worms,  and  in  its  general 

conformation  resembles  a  gigantic  Innibricus,  The  male  nieaa- 
ures  from  ten  iiiclies  to  a  foot  in  length,  and  a  quarter  of  an 
inch  in  breadth,  while  the  female  has  sometimes  a  length  of 
more  than  a  yard.  It  is  distinguished  from  the  common  rt^nnd 
worm  by  its  reddish  color  (which  is,  however,  apparently  due  to 
the  sanguineous  tluid  in  which  it  is  neually  bathed),  its  greater 
size,  and  the  existence  of  six  nodules  or  papillae  round  the  moutk. 
The  Ascaris  himbricoides  has  only  three  oral  papilla?. 

The  worm  is  almost  peculiar  to  the  kidney  and  urinary  pas- 
sages, and  is  very  rarely  found  elsewhere.  It  inhabits  wea^ls, 
the  North  American  mink,  and  has  been  ibund  in  the  dog,  wolf, 
horse,  ox,  and  some  other  animals.  It  is  of  extreme  rarity  in 
the  human  sulyect.  Of  the  seventeen  alleged  cases  collected 
by  Davaine,  he  only  classes  seven  as  even  probable  instances. 
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PE5TAST0MA    PEN  TI  CU  L  ATTJM.  QW 

There  are  none  of  recent  occurrence,  and  it  is  evident  that  most 
of  the  alleged  cases  were  really  exaraples  of  lumbriei,  which  had 
penetrated  into  the  urinary  passages  from  the  intestine.^. 

A  very  fine  specimen  is  preserved  in  the  museum  of  the  Loo* 
don  College  of  Surgeons,  which  I  have  had  an  opjtortuiiity  of 
examining.  It  is  an  undoubted  strongylus,  more  than  a  foot 
long.  It  originally  belonged  to  Brookes's  Museum,  and  is  en- 
tered in  Brookes's  catalogue  as  "an  uncommonly  fine  specimen 
of  an  enormous  worm  (strongylus  gigas)  found  in  the  kidney  of 
a  patient  of  the  late  Thomas  ESheldon,  Esq,'^ 


IV. — PEKTASTOMA   DEKTICULATITM. — RuthlphL 

Davaike— Entozoairee,  pp,  Ixxxviii  and  293. 

Waonkr— Archiv  der  Fbjsiologi&che  Heilkunde,  1862,  p.  581. 

CoBBOLD— Entozoa,  p,  394. 

This  is  a  very  minute  encysted  parasite,  about  a  line  and  a 
half  long,  clnb-gbaped,  with  a  double  pair  of  ^^^  ^^^ 

hooksj  and  devoid  of  sexual  organs  (see  Fig. 
75).  It  18  conjectured  by  Davaine  to  be  the 
larva  of  pentastoma  tjenioidea,  which  infests 
the  frontal  sinuses  of  dogs  and  Ixoi^es,  No 
symjttoms  are  known  to  be  produced  by  it. 

The  only  known  instance  iu  which  the  para- 
site was  found  in  the  urinary  organs  is  the  fol- 
lowing: In  making  the  autofksy  of  a  painter, 
sixty-two  years  of  age,  who  dieil  of  Bright's 
disease,  Wagner  found  on  the  convex  border 
of  the  right  kidney  a  small,  whitish,  slightly- 
raised  oval  patch,  of  fibrous  appearance,  about 
one-seventh  of  an  inch  long.  It  was  situated 
under  the  capsule  of  the  kidney.  This  little 
body  was  hollow  in  the  interior;  it  contained 
a  yellowish  mass,  which  on  examination  dis- 
closed the  presence  of  a  worm,  which  was  rec- 
ognized as  the  pentastoma  denticulatum  of  re^ta.tomu<k.nticul^tun^ 

Rudolphi.  Krratty  mftKiiifi««l*    (Af- 

This  worm  is  common  on  the  surface  of 
the  liver  iu  goats,  oxen,  rabbi tSj  cats,  and  some  other  animals. 
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It  has  also  recently  been  found  on  the  surface  of  the  liver  in 
man,  by  Zenker  in  Dresden,  Heschl  in  Vienna,  and  by  Virchow, 
Wagner,  and  Frerichs  in  other  parts  of  Germany.  Cobbold 
states  that  Dr.  Murchison,  during  the  time  he  held  the  office  of 
Pathologist  at  the  Middlesex  Hospital,  diligently  searched  for 
it  without  success. 


V. — ERRATIC   WORMS. 

Intestinal  worms  sometimes  penetrate  into  the  urinary  ^^s- 
sages,  and  are  voided  with  the  urine.  In  women,  thread-worms 
occasionally  creep  into  the  bladder  through  the  urethra,  and  in 
both  sexes  lumbrici  and  joints  of  tapeworm  have  been  known 
to  creep  into  the  bladder  through  fistulous  communications, 
caused  by  abscesses,  passage  of  pins,  lithotomy,  &c. 


VI. — SPURIOUS   WORMS. 

The  spiroptera  hominis  of  Rudolphi,  the  dlplosoma  crenata  of 
Farre,  and  the  dactylius  aculeatus  of  Curling,  have  been  clearly 
proved  by  Schneider  and  Cobbold  to  be  examples  of  imposition 
— witting  or  unwitting — on  the  part  of  patients.  The  history 
of  the  so-called  diplosoma  crenata  of  Farre  furnishes  one  of  the 
most  remarkable  examples  ever  put  on  record  of  long-continued 
and  successful  deception  practiced  on  scientific  inquirers.  The 
following  references  may  be  consulted  on  the  subject :  W.  Law- 
rence, Med.'Chir.  Trans, ^  vol.  ii,  385 ;  A.  Farre,  Beale^s  Archives 
of  Medicine^  vol.  i,  p.  290 ;  A.  Schneider,  Reichert  and  Dvhois's 
Archiv,  1862,  p.  275 ;  Cobbold,  Entozoa,  pp.  403,  409 ;  Curling, 
Med.'Chir.  Trans.,  vol.  xxii,  p.  274. 


CHAPTER  XIV. 

ANOMALIES  OF  POSITION,  FORM,  AND  NUMBER  OF  THE 

KIDNEYS. 


Chopart— Malad.  d.  Voies  Urinaires;  (Edit,  by  S^galas.)  Paris,  1855,  p.  63. 

Rater— Malad.  d.  Reins.     T.  iii,  7G9. 

Durham — Guy's  Hosp.  Reports,  18G0,  p.  404. 

RosKNSTEiN — Nierenkrankhciten,  2d  ed.,  474. 

VoGEL — Krankh.  d.  Harnbereitonden  Organe.     Erl.,  1865,  p.  706. 


The  kidneys  are  subject,  like  other  organs,  to  certain  devia- 
tions from  their  natural  situation,  form,  and  number.  Most  of 
these  deviations  are  congenital ;  others  are  acquired  later  in  life, 
through  accident  or  disease.  Some  of  them  are  appreciable  during 
life,  and  are  liable  to  be  confounded  with  wholly  different  patho- 
logical states :  others  are  entirely  latent ;  and  are,  so  long  as  the 
healthy  state  is  maintained,  nowise  detrimental  to  the  subject 
of  them — but  bring  greatly  increased  risks,  under  certain  con- 
tingencies of  obstruction  to  the  course  of  the  urine. 


I. — ANOMALIES   OF    POSITION. 

The  kidneys  may  occupy  an  unnatural  situation,  and  remain 
j)ermaneiitly  jixexi  in  that  situation ;  or  the  misplaced  organs 
may  possess  a  certain  mobility. 


A. — Fixed  Malpositions  of  the  Kidneys. 

The  kidney  may  be  displaced  downwards,  upwards,  or  later- 
ally, by  the  pressure  of  a  tumor  growing  in  its  vicinity,  Or  by 
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an  enlarged  liver,  spleen,  pancreas,  or  suprarenal  body :  in  these 
cases  the  malposition  is  acquired.  But  the  malposition  may  also 
be  congenital.  Instead  of  lying  beside  the  vertebral  column,  deep 
in  the  lumbar  region,  the  organ  may  be  fixed  in  front  of  the 
vertebrae,  or  on  the  brim  of  the  pelvis,  or  within  that  cavity ;  in 
a  case  figured  by  Ruysch,  the  kidney  lay  crosswise,  with  its 
hilus  turned  upwards,  the  ureter  descending  behind  it. 

A  kidney  congenitally  misplaced,  usually  deviates  more  or 
less  from  its  natural  configuration,  and  is  associated  with  mal- 
position of  some  portion  of  the  large  intestine  and  peritoneum. 
The  renal  artery  and  ureter  also,  necessarily,  deviate  less  or 


Fio.  76. 


Left  kidney,  lying  on  the  left  sMro-iliac  synchondrosis,— <From  a  drawing  in  the  poaMiiaion 

of  Dr.  Renaud.) 


more  from  their  natural  distribution.  The  corresponding  supra- 
renal capsule  does  not  (in  congenital  cases)  follow  the  kidney 
into  its  abnormal  situation,  but  invariably  occupies  its  usual 
place  in  the  lumbar  region. 

By  far  the  most  common,  and  also  the  most  practically  im- 
portant)  of  the  fixed  misplacements  of  the  kidney,  are  those  in 
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which  the  organ  lies  within,  or  upon  the  brim  of,  the  pelvis.  In 
these  cases  the  misplaced  organ  is  liable  to  be  felt  during  life, 
either  through  the  abdominal  wall,  or  the  vagina,  and  to  be 
mistaken  for  some  other  object ;  if  it  lie  within  the  pelvis,  it  may 
embarrass  and  complicate  parturition. 

In  twenty-one  cases  of  congenital  malposition  of  the  kidney, 
which  I  have  been  able  to  collect  and  compare,  the  abnormality 


Fio.  77. 


Mr.  Canton's  case  of  misplaced  and  lobulated  kidney.— (From  the  Transactions  of  the  Pathologi- 
cal Society,  Tol.  xiii,  p.  147.) 


was,  in  every  instance,  confined  to  one  kidney ;  and  the  left 
kidney  was  much  more  commonly  affected  than  the  right  (left 
15,  right  6). 

The  most  frequent  of  these  deviations  was  to  find  the  kidney 
lying  obliquely  on  the  sacro-iliac  synchondrosis,  as  represented 
in  Fig.  76.    In  some  of  the  cases,  the  organ  was  fixed  beside  the 

88 


594 


FIXED    MALPOSITION    OF    THE    KIDNEYS. 


uterus,  or  transversely  between  the  rectura  and  bladder,  or  aem^^ 
the  prominence  of  the  sacrum. 

Mr.  Canton  has  described  and  iigured  a  carious  specimen, 
taken  from  a  man  who  died  (of  bronchitis)  at  the  age  of  twenty, 
seven.     There  were  no  renal  symptoms  during  life.     The  ri^ht 
kidney  was  in  all  resi^eets  normal ;  but  the  left  was  mtualed 
belnw  and   between  the  l>ifnreatiou  of  the  aorta,  as  shown  iu 
Fig.  77.     Instead  of  presenting  the  ordinary  kidney-shajte,  the 
gland  was  rudely  ovul,  atid,  on  some  parts  of  its  surfiice*  lobu- 
lated.    The  pelvis  of  the  organ  waa  directed  almost  imraediateljr 
forward,  and  the  iipjier  portion  of  the  ureter  was  dilated^ owiu| 
to  the  imiiaction  in  it  of  an  oxalate  of  lime  calculus,  weighing 
2i  drachms.     The  left  renal  arteries  were  two  in  number,  and 
sprang  from  the  fore  part  of  the  aorta  at  a  short  distance  abovie 
its  division.     The  sigmoid  flexure  of  the  colon  was  placed,  m 
represented  in  the  engniving,  on  tlie  right  side  of  the  kidney. 

It  rarely  happens  that  malpositions  of  this  clans  produce  any 
evidence  of  their  existence  during  life ;  but  sometimes,  as  in  the 
two  following  cases,  the  misplaced  organ  forms  a  palpable  tumor 
in  the  abdomen,  which  is  liable  to  be  mistaken  for  something  of 
a  more  serious  character  ;  or,  in  the  female,  it  may  constitute  an 
obstacle  to  parturition. 

Case  L — Left  Kidney  malformefi^  and  situated  over  the  Left  Savro- 
Iliac  Sipichondro^ia^  iniatatt'n  for  an  Abdominal  Tumor*  {Dur- 
ham^ Guy's  Ho^p.  Ileport.^^  1800,  p.  407.) 

Mr.  W.  S.,  previously  in  good  health,  suffered,  at  the  age  of  forty- 
five,  from  a  severe  attack  of  fever.  During  his  recovery,  be  noticed, 
tor  the  iirst  time,  a  tumor  liecpiy  sealed  tn  the  hypogastric  region, 
somewhat  on  the  left  of  the  nriildlc  line.  This  tumor  waj*i  found  on 
examiuaiion  to  be  oval  iu  form,  somewhat  elastic  to  the  touch,  and 
fixed.  ]i  was  not  nodulated,  nor  did  it  i)reseut  any  distinctive  eleva- 
tions or  de|>ressions.  Manipulation  gave  rise  to  very  disagreeable 
sensations,  but  not  to  acute  pain.  Considerable  alartn  was  felt  by 
the  [latient,  especially  as  some  members  of  iiis  family  had  died  from 
'4umor  iu  the  abdomen."  In  the  course  of  a  short  time,  when  con- 
valescence from  the  fever  was  established,  a  second  opinion  was  taken. 
The  conclusion  arrived  at  was  that  there  existed  in  the  lower  part  of 
the  abdomen  ^*a  tumor  o(  douldful  character.'^  Iodine  oiutnient  waa 
applied,  and  iodide  of  potassium  taken  internal  I)',  The  treatment 
was  conliuued  for  some  time,  but,  of  course,  did  not  produce  the 
slightest  etfect  ou  the  tumor.  Mr.  S.  never  thoroughly  recovered  his 
health  and  strength,  and,  about  four  or  five  years  after  his  Attack  of 
fever,  died  of  pulmonary  disease. 
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Autopsi/, — Upon  Qpeiiiiig  the  abdomen,  it  was  at  once  seen  thai  the 
lii|)pose«i  tumor  was  nothing  more  than  the  left  kidney,  which  was 
tittmted  over  the  satTO-iliac  synchondrosis,  and  extended  somewhat 
hn  tlie  promontory  of  the  sacrum,  itnd  also,  by  its  h^wer  part,  into  tlie 
Itriie  pelvis.  The  colon  formed  no  sigmoid  flexure  in  the  lell  iliac  fossa, 
hnit  passed  across  the  middle  line;  and  the  commencement  of  the  rec* 
'  turn  was  on  the  riglit  sirle  of  the  sacrum.  The  suprarenal  capsule  was 
in  its  normal  position.  The  kidney  presented  two  depressions,  which 
divided  its  surface  somewiiat  indistinctly  into  three  portions.  The 
l»riuei|ial  arterial  snjiply  was  derived  directly  from  the  aorta,  by  a 
brant^h  comintr  off  just  above  the  hi  fii  rent  ion  ;  a  branch  of  tlie  common 
iliac  artery  of  the  opposiie  side,  and  a  branch  of  the  internal  iliac  of 
the  same  side,  also  supplied  dilfereut  ports  of  the  organ.  There  was 
one  principal  veiu,  which  passed  from  the  internal  and  posterior  part 
of  the  kidney  into  the  vena  cava  jtist  alxne  the  junction  of  the 
common  iliac  veins.  The  nreter  resulted  from  the  junction  of  four 
branches;  of  these,  two  came  from  the  upper  and  posterior  part,  while 
the  two  principal  ones  came  from  the  anterior  and  lower  part;  these 
branches  joined  one  another  about  an  inch  from  their  several  points 
of  exit  from  the  organ.  Thus  this  kidney  presented  no  distinct  hilns, 
nor,  consequently,  did  it  possess  the  characteristic  kidney  shape. 
The  riglit  kidney  was  in  its  natural  position,  and  both  glands  wcm 
qiHte  healthy. 

Case  II.— /I  Mt  spin  red  Left  Kidtipfj  ofering  an  Obstacle  to  PartuTn- 
tion.     {Hohl^  cited  by  Ilayer^  1.  c,  tom,  iii,  p.  7T4.) 

The  subject  of  this  oliservation  was  a  woman,  in  whom  the  lef\  kid- 
ney was  situated  deeply  on  the  inhide  of  the  psoas  muscle.  In  two 
labors,  through  which  this  woman  had  [jassed,  a  tmnor  was  formed 
each  time  on  the  left  side  of  the  pelvis,  whicli  excited  fixed  and  in- 
creasing pain  with  each  contraction  of  the  uterus;  tlie  passage  of  the 
head  was  thereby  retarded,  but  both  acconchemcuts  were  bapjiily  ac* 
com  pi  i  shed. 

The  tlktffjiosis  of  a  misplaced  kidney,  forming  ii  pelvic  or  ab- 
dominal tumor,  rests  on  the  moderate  size  and  the  smooth  elas- 
tic feel  of  the  tumor,  together  with  the  existence  of  a  want  of 
fulness,  or  a  slight  hollowing,  of  the  corresponding  lumbar  re- 
gion—denoting the  absence  of  the  kidney  from  its  nsnnl  place. 
The  ahai>e  of  the  tunior  when  renifonri,  of  eoiirse  greatly  assists 
the  diagnosis  ;  but  in  a  large  majority  of  such  mal|X)9ition8,  the 
peculiar  kidney  shape  is  not  preserved.* 


'  For  two  odditional  ciises  of  fixed  malpnsilion  of  the  kidney,  ^ee  Haiismann, 
]kI(>nRi$<;h.  f.  (ieburtsk.f  xxxiii,  p.  401,  and  Godsehtii  L'Union  Med.,  ISGU,  115. 
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-B.  Movable  Kidnej/s, 
In  adJitioii  to  the  references  on  p.  591,  see: 

Haee— MlhI.  Times  md  Gftst.,  1858,  i,  p.  7,  &c,,  and  1800,  j,  p,  30. 

Oppolzkr— Ibid.,  1857,  i,  &76,  iind  Clin.  Eun»p.,  185S>,  No.  2. 

Fritz — Arcbivfs  Geri^rHlee,  18>>9,  Au^.  uiul  Sept. 

Henoch— KUnik  d.  UnteHcibs-Krftnkb.     Berlin,  1858,     Bd.  iii,  p.  867* 

Bkcquet— Archives  Generulcs,  1805»  Jan. 

DiETL— Wiener  Med.  Woch..  1864,  p.  603. 

RoLLET— Path,  u    Thnriip,  d,  BpWi»g.     Nii're.     Erlang-,  I860* 

Sawyer — Floiiiing  kidney.     Birminghum  Mod.  Kev* 

Cases— See  Lancet,  18fi2,  ii,  p,  139;  1803,  L,  p.  521,  ii,  p,  86JI:  Med.  Tita«3  tni 
GftZ.,  1857,  p.  651;  1858,  i,  p.  331,  ii,  p.  SO;  1859,  ii,  p.  426;  1860,  i,  p.  «; 
1864,  July  IHb;  Midiiind  Jourri.,  J»n.,  1858;  Pr»«g.  Vit*rtdjttlir$chr.,  B4 
61;  Vircbow's  Archiv,  Bil.  lii,  p,  95;  Burl.  Klin  Wocheascbr.,  186«,  HI, 
p.  41  ;  Brit.  Med.  JoLirn..  1R59,  i,  641,  ii,  p.  2\l  ;  1870,  i,  p.  85;  Fiith-  S<k. 
Trails.,  xviii,  p*  165  j  Gbisg.  Kcid,  Journ.,  ii  (New  Scries),  \^7*^   •.   .'^^^ 


Vague  allusions  to  mobility  of  the  kidneys  are  foiuul  in  the 
works  of  the  old  writers  (Mesne  and  Riolan),  hut  to  Rayer  he- 
longs  the  credit  of  having  lirst  pointed  out  the  practical  bear- 
ing of  this  condition,  and  the  symptoms  and  signs  by  which  it 
may  be  recognized  during  life.  In  this  country  the  subject  has 
been  ably  illustrated  by  Dr.  Hare.  .Mr.  Durham  has  brought 
together  and  collated  all  the  instances  (10  in  number)  which, 
up  to  that  time  { 18*30 },  had  been  verified  by  ix>st-mortem  ei- 
amioatione.  Oppolzer  and  Henoch,  in  Germany,  ha v^e  contribu- 
ted  a  numlK3r  of  cases ;  Fritz  has  analyzed  all  the  cases  published 
prior  to  1859.  Since  tliat  date  comprehensive  essays  on  the  sub- 
ject have  been  contributed  by  Becquet  and  Rollet.  The  follow- 
ing account  is  based  on  an  analysis  of  70  cases,  partlj'  derived 
from  the  sources  above  indicated,  and  partly  contributed  by 
myself. 

Pffysiml  Signs  and  Symploms.— The  kidneys,  in  their  normal 
state,  are  secui*ed  in  their  position  by  a  thick  investment  of 
adipose  tissue,  and  a  reflection  of  the  peritoneum  which  pasaes 
over  tlteir  anterior  surfaces;  but  under  certain  circumstaQOes, 
one  or  both  kidneys  break  away  from  these  not  very  firm  at- 
tachments, and  float  loose  amid  the  abdominal  viscera— no 
longer  bound  except  by  their  bloodvessels  and  excretory  dQcta^ 
The  degree  of  mobility  and  of  change  of  position  which  the 
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kidney  acquires  in  these  cases  varies  greatly.  Tn  the  generality 
of  cases,  the  organ  descends,  when  the  patient  is  standing  njv 
right,  below  the  margins  of  the  ribs,  and  occupies  a  diagonal 
position,  extending  from  below  upwards  and  outwai-ds,  midway 
between  the  costal  border  and  the  umbilicus.  In  this  situation 
it  forn^s  an  oblong  tumor,  having  the  shape  and  feel  of  the  kid- 
ney. It  can  be  pushed  in  various  directions— upwards,  or  down- 
wards, or  laterally — over  a  apace  of  several  scjuare  inches.  In 
jjersons  with  flaccid  Ijellies,  the  gland  can  be  actually  grasped 
with  the  hand  ;  and  a  sickening,  sinking  sensation  is  experienced 
when  it  is  compressed  ;  otherwise  it  is  usually  painless.  When 
the  patient  lies  horizontally,  the  displaced  kidney  can  be  thrust 
back  again  by  the  hand,  into  its  natural  situation  in  the  lumbar 
region;  but  it  generally  resumes  its  unnatural  place  when  the 
pressure  is  withdrawn.  The  respiratory  movements  and  tlie 
posture  of  the  body  exercise  a  marked  inilueuce  on  the  fjosition 
of  a  movable  kidney.  Deep  inspiration  causes  it  to  descend, 
and  deep  expiration  to  ascend  ;  it  falls  over  to  the  linea  alba,  or 
in  the  opfM)site  direction,  as  the  body  is  inclined  to  this  or  that 
side.  In  the  slighter  cases,  half  or  three-qnartei-s  of  the  length 
of  the  organ  is  palpable  through  the  soft  abdominal  walls,  along 
the  borders  of  the  false  ribs,  but  the  displacement  is  generally 
more  considerable  than  this ;  in  a  case  mentioned  by  Johnson 
the  kidney  ha^-l  drifted  below^  the  umbilicus ;  in  another,  related 
by  Day,  the  kidney  lay  in  the  iliac  fossa,  an<l  could  be  moved 
hither  and  thitber  over  a  space  of  three  or  four  inches.  When 
the  patient  reclines,  the  displaced  organ  occupies  a  higher  jx^si- 
tion  than  after  long  standing  or  walking.  Percussion  does  not 
yield  a  dull  sound  over  a  movable  kidney,  but  a  mulfled  tympa- 
nitic note.  When  the  loins  are  examined,  a  flattening  or  slight 
hollowing  of  the  renal  region,  on  the  side  of  the  displacement, 
is  jierceived  ;  and  tiie  percussion-note  is  tympanitic — showing 
that  the  absent  kidney  is  j-eplaced  by  intestine.  When  the 
organ  is  thrust  hack  by  the  hand  into  its  original  position,  the 
natural  bulging  in  the  loin  is  restored,  and  tlie  bowel-sound  dis- 
appears. 

The  subjective  symptoms  vary  a  good  deal  In  some  cases 
the  symptoms  are  so  slight  as  not  to  attract  the  patient's  atten- 
tion, and  the  anomaly  is  only  detected  by  an  aeeidenta!  exami- 
nation of  the  abdomen  in  the  course  of  some  other  complaint. 
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There  is,  however,  usually  marked  suffering  and  inconvem^nce 
The  riiost  common  symptoTiis  are  a  dragging  pain  in  the  side 
aggravated  by  walking  or  standing.  Honietinies  the  (latieiiU 
are  conscious  of  the  existence  of  a  movable  tumor  in  the  aWo- 
men,  whirh  gives  them  serious  uneasiness,  and  produces  a  hypi> 
chondriacai  and  depressed  state  of  mind.  In  one  instance^  the 
movements  were  mistaken  for  those  of  a  child  in  the  wonik 
Sometimes  tlie  stomach  is  disturbed— more  frequently  th« 
bowels  are  affected,  either  with  titful  diarrhoea  or  with  consti- 
patiojL  Pains  of  a  neuralgic  character  are  generally  experi- 
enced in  the  neighborhood  of  the  displaced  organ,  and  radiate 
thence  in  various  directious — into  the  loins,  round  the  waisl, 
down  to  the  lower  parts  of  the  belly,  and  along  the  thighs. 

In  some  eases  severe  paroxysms  resembling  biliary  or  nephritic 
colic  occur  from  time  to  time,  accompanied  with  sickness,  vnra- 
iting,  shivering,  faiutncss,  and  signs  of  local  peritonitis,  Duriog 
these  attacks  the  kidney  becomes  considerably  swollen,  find 
forms  an  immovable  and  painfnl  tumor  in  the  abdomen,  When 
the  jjaroxysm  has  subsidctl — which  it  usually  does  after  a  few- 
days  of  rest  in  bed  and  the  use  of  opiates  and  warm  external 
apiilications— the  kidney  becomes  again  re<luced  in  size  and  re- 
sumes its  mobility.  Hometimes,  however,  it  contracts  inflam- 
matory adhesions  to  the  parts  around,  and  remains  pernianenUy 
fixed  in  its  new  position.  The  exact  cause  of  these  paroxysms 
is  somewnat  obscure.  They  sometimes  set  in  suddenly,  while 
the  patient  is  in  bed,  without  appreciable  cause :  more  often  they 
follow  some  unusual  exercise,  or  an  indigestible  meaU  or  they 
occur  at  the  menstrual  periods.  In  some  cases,  at  least,  it  is  prob- 
able, as  <iilewski  lias  pointed  out,  that  they  depend  on  a  sort  of 
strangulation  of  the  kidney  from  the  pressure  of  the  displaced 
organ  on  its  own  ureter,  and  a  cousetjueut  obstruction  to  the 
flow  of  urine,  followed  by  acute  engorgement  of  the  kidney 
with  dilatation  of  the  pelvis  and  pyelitis.  Such  an  explanation 
would  account  for  the  fact  that  the  urine  sometimes  beoomed 
bloody  and  purulent  for  a  time  after  one  of  these  attacks  (Rol- 
let,  1.  c,  p.  20). 

The  secretion  of  urine  generally  goes  on  without  any  olten^ 
tion;  but,  occasionally,  micturition  is  unnaturally  frequent,  and 
accompanied  with  more  or  less  pain.  Among  other  eoniplica- 
tions  which  have  been  observed  in  cases  of  movable  kidney  may 
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l*e  iiieiitioned  epigastnc  piilsatioo,  the  discharge  of  uric  acid 
gravel,  the  occ urreiiee  of  hydronephrosis,  Bright  *s  disease,  ^sdenm 
of  the  lower  limbs  from  eompressioii  of  the  asccDding  ca%'a  by 
the  displaced  kidney,  and  obstinate  eonatipatioii  from  similar 
compression  of  the  colon. 

The  following  exaniples  furnish  typical  illustrations  of  the 
physical  signs  and  of  the  varying  symptoms  associated  with 
movable  kidneys. 

Case  I,— On  the  lllth  of  Febniary,  1867,  I  saw  at  the  Crympsall 
Workiiouse,  with  Dr,  Simpson,  a  woman  named  E.  Canntng.  She 
was  31  years  of  age,  and  was  sutfVring  from  chronic  phthisis.  She 
had  had  two  children^  tlie  youngest  being  two  years  old;  had  never 
had  any  blow  or  Ihll,  and  nHMistrnation  had  always  been  regular  and 
j^ainless.  Abont  tln^ee  wetdvs  |jrcvhnisly,  she  discovered  a  *'lump" 
in  hor  right  side  after  an  attack  of  diarrhcea;  she  thought  it  was 
''wind,"  and  called  the  attention  of  Dr,  Clarke^  the  resident  medical 
officer  to  it.  She  liad  never  been  ver}^  stout,  but  was  now  consider- 
ably emaciated. 

The  right  kidney  was  very  movable:  as  the  patient  lay  on  ber  bftck, 

Fia,  78. 


ftbowing  the  area  overwbith  the  righi  kiUiiey  could  be  iin>vt*ill  in  the  CAsetif  E.  CKaoiu^. 


it  occupied  the  j)osition  indieated  by  tbe  continuous  line  in  Fig.  T8, 
where  a  smooth,  tibpijery,  globular  object  was  felt,  which  was  evi- 
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dctit^v  the  lower  end  of  the  right  kidney.  By  thrusting  the  thumb 
into  the  loin,  tlie  tumor  was  pushed  forward  and  cacne  within  com- 
plete reach  of  the  hand,  so  that  it  could  be  partially  grasped,  anti 
thrust  back  into  the  loin,  or  moved  about  in  a  circle  represented  by 
the  dotted  line.  It  waw  felt  to  be  oblongs,  with  rounded  smooth  endf. 
The  letl  kidney  was  also  slightly  movable  ;  it  did  not  come  forward 
towards  the  umhilicns,  but  when  the  patient  sat  up  its  lower  end 
couhl  be  fell  in  the  flank,  an  inch  below  its  natural  situation,  audit 
could  be  |)ushed  up  uulil  it  disappeared  beneath  the  ribs. 

'Ihe  patient  suffered  no  inconvenience  whatever  from  the  state  of 
the  kitlncys;  but  as  she  was  constantly  in  bed,  she  was  scarcely  ia  » 
condition  to  suffer  an^'.  Two  months  alter  1  hrst  saw  ber  she  died, 
and  the  body  was  examined  l>y  myself,  with  Dr.  Simpsou  and  Dr. 
Clarke. 

The  case  was  one  of  ordinary  pnlmonary  tuberculosis* 
The  kidney>*  were  found  t[uite  healthy-  the  right  lay  loose  in  the 
right  hyijochoudrium,  projecting  an  inch  and  a  half  below  the  margin 
of  the  liver;  its  vessels  and  excretory  duct  formed  its  solo  attacb- 
mcntH.  There  was  scarcely  any  fat  about  it ;  but  the  geueral  emacia- 
tion waK  so  oficat  that  this  did  not  appear  singular.  There  was  no 
abnormal  distribnlion  of  the  peritoneum,  nor  of  the  blood vesaek 
The  left  ki<incy  lay  almost  in  its  normal  position,  but  about  an  iueh 
lower.  The  artery  ami  vein  of  the  right  kidney  were  half  an  inch 
louder  than  those  of  the  left. 


Cask  1L — Mrs.  I).,  mU  3f>,  the  mother  of  several  children,  had  barn 
occasidually  under  Dr.  Hare's  care  for  several  years.  She  li&dwoi- 
ferccl  from  anjcmia  and  oli^'o-menorrhrt^a,  bnt  g^ot  quite  well  of  these. 
She  had  afterwards  an  attack  of  gastrodynia,  when  she  had  also  unich 
languor  and  debility,  with  weight  ami  stnkiug  sensatiou  at  the  epi- 
gastrium. 

In  the  spring  of  1852,  Dr.  Hare  attended  her  for  a  slight  bronetiiil 
attack:  when  she  got  better  of  that  she  complained  of  a  *'  beating  sen- 
sation "  down  the  middle  of  the  abdomen,  and  also  of  having  ai  tli€ 
upper  part  of  it,  on  each  side '*  some  swellings  which  on  pressun 
slipped  up  under  the  ribs."  She  had  bad  a  sinking  sensation  at  the 
epigastrium  for  years,  but  it  was  only  about  twelve  months  that  »he 
bad  felt^  ou  ai»i>lying  her  hand  there,  a  tumor  in  one  (the  right f) 
byiK)chomlrium,  and  about  four  weeks,  another  on  the  other  side. 
The  aortic  impulse  had  been  troublesome  for  five  weeks  past. 

On  nmking  an  examination  of  the  abdomen  (which  was  rather  ihln^ 
and  of  short  antero-posterior  diameter,  while  the  parietes  wtru  iko 
flaccid),  the  aoitic  impulse  was  found  to  extend  from  the  upj>er  part 
of  the  eijigastrium  to  more  tlian  an  inch  lielow  the  umbilicus,  ami  it 
was  exceedingly  well  marked  and  strong.  The  left  kidney  wis 
situated  lower  than  nsnal,  liut  readily  glided  when  pressed  upon,  from 
under  the  fingers,  deep  into  the  hypochondriac  region,  while,  on  lh« 
other  hand,  it  might  be  pushed  some  distance  downwards:  the  right 
kidney  presented  the  same  phenomena,  except  that  it  was  much  more 
mobile-^  and  couhl  be  detnnied  downwards  so  far.  that  the  whole  of  it 
could  be  felt  some  distance  below  the  costal  cartilages,  and  its  f'»rin 
well  made  out,  owing  to  the  thinness  of  the  parietes.     (See  Fig.  lij 
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A  bellatlotiiia  plaster  was  appHed  to  the  abdomeu,  and  some  tinct. 
ferri  sesquichlor.  and  tinct.  calurabiB  were  given.  The  patient  was 
afterwards  seen  several  times  hy  Dr.  Hare,  and  again  very  recently: 
at  times  she  had  been  free  from  all  renal  pain,  hut  lately  she  had 
again  felt  somewhat  weaker,  and  she  had  had  more,  both  of  the  ab- 
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DtRgmin  flhowfng  the  rjirytng  poftiKona  of  the  kiftn**ys  In  the  va,se  nf  Mrs.  D.  A,  A,  MargtriA  of 
rostaJ  eartilugfii.  B.  Kiiftit  kldn^'j^;  ootliiiury  itoidtioti  wUvu  putknit  Is  fn  n'ckiiubi'iit  p09Jtji<>i:9. 
C,  C.  Ditto,  un  dce(»  insplratitm.  D,  D,  nitto,  position  to  wLicli  It  cm  be  lUDved,  E,  F.  Lc  a  kitU 
neji  ctuuiges  In  |ic»Uloti  of,— {Aftfif  HiLre.) 

dominal  impulse,  and  of  the  dragging  sensation  in  the  loins,  though 
the  pain  was  by  no  means  so  much  there  as  it  was  a  few  years  ago. 
On  examining  the  abdomen,  the  mobility  of  the  kidneys  (especially 
of  the  left  one)  appeared  to  be  less  than  formerly,  though  that  of  the 
right  one  was  still  very  notable.  {HurtJ^  Mvd,  Timva  and  Cifli.,  1858, 
i,  p.  8G.) 

Case  IIL— On  July  22,  18r>Jl,  I  was  asked  to  see,  with  ray  colleague. 
Dr.  Morgan,  Mrs.  P.,  a  marriiul  hidy,  aged  27.  Slie  was  a  spare, 
anaemic,  but  active  person.  She  had  had  six  ehildren  in  little  less 
than  seven  years.  Previous  to  her  marriaa;e  she  was  |>lnnii^  and  rosy. 
For  several  years  she  had  snlfcred  fiom  profuse  leucorrluea;  but, 
with  the  exception  of  occasional  tlynpeijsia,  she  had  enjoyed  fair 
health  until  Christmas,  18<)7,  when  she  was  suddenly  seizLnl  while  in 
bed  with  a  A'iolent  attack  of  shivering,  accompanied  with  retching 
and  sickness  and  intense  pain  in  the  situation  of  the  gall-bhulder* 
This  attack  lasted  48  hours,  and  gradually  snbsided  nnder  the  inlln- 
enee  of  morphia  and  hot  fomentations.  From  this  time  {Chri^tmaB, 
18tu),  until  the  date  of  my  visit  (July,  18f>lt),  Mrs.  P.  was  frequently 
enhjet*t  to  a  repetition  of  similar  attacks,  which  occurred  at  longer 
or  shorter  intervals.  At  one  time,  dnring  many  consecutive  months, 
the  seizures  came  oa  every  fortnight.     Any  unusual  exercise  or  ex- 
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citemeiit  was  siifOcient  to  provoke  them.  Altout  a  month  liefnreinT 
seeing  the  patient,  sUe  went  to  Buxton  and  took  the  baths.  Whili* 
there  she  was  seized  vvith  one  of  lier  okl  attacks,  but  of  gfreater  severitr 
than  ajiy  previous  ones.  Tliis  attack  lasted  for  upwards  of  a  week, 
and  one  mornino;  the  patient  discovered  a  swelling  or  tumor  in  tbe 
abdomen,  to  wliich  Blie  directed  the  attention  of  Mr*  Skijiton,  who 
was  in  attendance  on  her.  Tlie  swelling  felt  like  a  large  cucumber, 
and  extended  downwards  from  tlie  situation  of  the  gall-bladder  to 
wit  bill  two  inches  of  Ponpart's  ligament.  It  was  painful  on  presisure, 
and  it  had  made  its  ajipearancc  somewhat  suddenly— fur  no  tumor  of 
the  sort  could  be  dctecte<i  wlien  the  abdomen  was  examined  five  days 
previously.  Mr.Skipton  eonsideretl  it  to  be  the  displaced  right  kidaey. 
When  the  patient  was  examined  by  me  the  tumor  was  much  smaller, 
and  painless.  It  projected  from  beneath  tlie  margin  of  the  liver  to 
the  extent  of  about  two  inches.  I4.  was  evidently  adherent  to  the 
surrounding  parts,  and  could  only  be  moved  within  a  limited  area.  It 
had  a  smooth  rounded  outline,  anil  iippeared  about  the  size  and  e»hapf 
of  the  lower  end  of  the  kidney.  It  i-onld  not  be  pushed  l>ack  into 
the  Hank.  The  site  of  the  right  kidney  felt  flattened  and  empty,  mm 
compared  to  that  of  the  left  kidtiey*  I  had  no  doubt  that  the  turoor 
was  the  displaced  right  kidney,  ami  tliat  when  first  ]>erceived  Uy  Mr. 
SkijJton  it  was  mneh  swollen  anil  congested.  It  appeared  [jrobabk 
that  during  the  attack  at  Buxton  the  organ  had  contracted  inflammt- 
tory  adhesions  to  the  surrounding  [larts,  and  was  now  permftuently 
fixed  in  its  new  jiosition*  The  patient  was  fitted  with  an  abdomiiiil 
bandage,  and  was  directed  to  avoid  all  violent  exercise. 

From  a  coramunieation  I  received  from  Dr.  Morgan  on  April  15, 
1872,  1  learn  that  Mrs.  P.  has  sntlered  very  little  from  the  tumor 
since  the  date  of  our  visit  in  I  SOD.  She  wore  the  abdominal  Mi 
for  about  two  years,  and  has  now  left  it  off.  Tlie  only  time  sLc 
sutlers  much  discomfort  in  the  region  of  her  erratic  kidney  is  at  the 
meuistrual  periods.  For  some  two  days  before  the  eatamenia  appe«r 
the  kidney  seems  to  become  larger,  is  sensitive  to  the  touch,  and  il 
times  somewhat  painful  even  without  being  touched.  Walking  exer- 
cise does  not  suit  her,  ami,  if  prolonged,  is  apt  to  cause  discomfort  In 
the  kidney;  but  she  can  ride  on  horseback  or  dance  without  incon- 
venience.    The  kidney  still  occupies  much  the  same  situation  as  in 


Cask  IV.^Mr.  D.,  a^t,  45,  consulted  me  in  Jtdy,  1870.  He  stated 
that  two  years  ]>reviously  he  hafl  fallen  on  the  ice  on  his  left  side,  and 
that  ever  since  he  had  sulfured  from  dragging  pains  in  the  right  loio 
and  the  neighborhood  of  the  ascending  colon^  with  irritable  bawek 
and  loss  of  flesh.  Although  moderate  exercise  caused  him  no  greit 
inconvenience,  the  pains  always  disapi>eared  entirely  in  bed.  Two 
or  three  loose  motions  of  the  bowels  occurred  daily.  Various  methods 
of  treatment  had  been  tried  without  any  relief. 

On  examining  the  ahdomeji,  1  found  an  oval  tumor  about  the  siie 
and  shape  of  tlie  kidney,  lying  on  the  edge  of  the  pelvis,  in  the 
vicinity  of  the  ciecum.  tbi  deep  pressure  it  slipped  upwards  from 
under  the  fingers;  very  little  pain  accompanied  this  manci^uvr^. 
When  the  loins  were  examined,  a  conspicuous  flatness  was  percepts 
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ble  iu  the  right  renal  region.  There  was  no  tloubi  that  the  right 
kidney  had  descended  alxnit  its  own  length,  and  lay  in  the  iliae  fossa* 
lie  was  direeted  to  push  op  the  tnmor  while  in  lied,  and  to  iii>ply  a 
tight  band  round  the  waist,  with  a  pad  beneath  it,  over  the  position 
of  the  dis|*laced  iirgan. 

The  effect  of  the  treatment  was  immediate;  the  diarrhoea  entirely 
ceased,  and  the  dragging  pains  scarcely  troubled  him.  I  saw  this 
gentleman  several  times  subseqnently ;  he  had  had  a  leathern  girdle 
with  a  pad  made  for  himself,  which  kept  the  kidney  approximately 
in  its  natural  position;  and  so  long  as  he  wore  Ibis  girdle  the  bowtds 
remained  quiescent  and  the  pains  were  insignifieant;  bnt  if  he  left  it 
off,  the  old  symptoms  returned  forthwith. 

I  am  indebted  to  Dr.  Ritchie  for  the  notes  of  the  two  follow- 
ing Ciises.  In  one  of  theoi  the  kidney  beeauie  movable  after  a 
fall  on  the  loin;  the  other  ilkistrates  tlie  occurrenee  of  congen- 
tion  and  enlargement  of  the  kidney  at  the  menstrual  fn^riods. 

Case  V. — Mr.  J*,  aged  25,  eamc  nnder  my  eare  on  24th  July,  1871. 
He  iji formed  me,  that  al>out  a  fortnight  previous  to  my  seeing  him, 
he  had  been  running  hnrriedly  down  stairs,  when  his  foot  slipfjed  off 
the  edge  of  one  of  the  steps,  and  he  fell  backuardH,  receiving  the  full 
force  of  the  blow  on  liis  right  loin.  Between  the  accident  uikI  the 
time  of  my  seeing  him  he  had  been  in  constant  snlfering,  and  by  the 
advice  of  a  metlical  man,  who  looked  on  the  case  as  one  of  *^lum* 
bago,*'  had  assidnonsly  employed  friction  with  various  liniments, 
with  the  eHect  of  aggravating  and  not  alleviating  his  pain,  lie  was 
apparently  in  robnst  health,  with  the  exception  of  the  ailment  for 
which  he  songht  my  advice.  He  complained  of  a  constant  dragging 
sensation  in  the  belly  which,  after  standing  or  walking,  became  de- 
veloped into  a  severe  pain  darting  between  the  right  loin  and  the 
belly.  On  two  occasions,  after  prolonged  standing,  he  had  alao  pain 
darting  down  the  right  thigh,  cansing  him  so  mnch  sti  fie  ring  that  he 
was  iniable  to  attend  to  his  hnsiness.  On  examining  the  abdomen  a 
hard  smooth  tnmor  was  found  in  the  right  hy[)ochondriae  region.  It 
was  qnitc  distinct  from  the  liver,  was  freely  movable,  and  had  an 
irregularly  rounded  ontline.  Handling  the  tumor  gave  rise  to  no 
positive  pain,  hut  to  sickening  sensations.  When  the  patient  lay  on 
his  hack  the  tumor  could  not  be  discerned  nnless  he  took  a  deep  in- 
spiration; it  then  appeared  to  i>ass  from  under  tlie  ribs,  reascending 
with  deep  expiration.  H  could  be  most  readll}^  seen  as  the  patient 
lay  on  his  back  with  a  sliglit  Inclination  to  the  left  side.  I*ercussion 
over  the  tinnor  elicited  a  slight  amount  of  dnlness.  There  was  con- 
siderable pulsation  in  the  al>dominal  aorta,  extending  from  the  epi- 
gastrium to  abont  an  inch  below  the  nmbiiicns.  The  patient  stated 
that  he  had  not  noticed  this  previons  to  his  accident,  and  that  it  be- 
came troublesome  if  his  bowels  were  constipated.  On  examining  the 
Inmbar  regions,  the  right  was  seen  to  be  slight!}'  ftattened  or  hol- 
lowed ont,  as  coinjHired  with  the  left;  and  while,  on  {Percussing  the  leil 
lumbar  region,  the  normal  renal  dulness  and  resistance  were  encoun- 
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tered,  the  riglit  was  almost  perfectly  tympanitic.  Tliere  were  tw 
urinary  s*yin|>toms,  A  bmad  flannel  bandage  was  firmly  faet^i^ 
round  the  patient's  abdonien^  ni>on  which  he  expressed  his  relit;/ 
frnm  the  draofging  whieli  he  previously  complained  of  This,  witlj 
careful  regulation  of  the  bowels,  appeared  to  be  all  the  treatiuent  iit- 
dicated.  for  on  a  subsequent  visit,  a  week  after  first  seeing  liini.  k 
stated  that  he  had  remained  perfect!}*  free  from  pain  or  discutufort 
sinee  the  application  of  the  bandage* 

Ca^^e  YL — M,  K*,  a?t.  17,  came  under  my  care  as  an  out-patient  of 
the  llulme  Dispensary  on  8th  August,  1871.  She  was  thin  tad 
ana?mic ;  menstruation  regular,  but  profuse.  She  slated  that  she  tiid 
enjoyed  moderately  *^ood  health  till  aliout  six  weeks  prior  to  in)' 
fieeing  her,  whe  she  noticed  a  swelfiug  iu  the  abdomen  on  the  riffil 
side,  a  little  Ik^Iow  the  nl>s,  and  a  **  great  fltittering  "  at  the  pit  of  ibe 
stomach.  Since  then  the  bowels  had  been  very  irregular,  being  somfr 
times  constipated,  and  sometimes  very  loose.  The  fluttering  uris 
worst  when  the  liowels  were  confined,  and  during  her  mcnftniil 
period,  wlien  she  thought  the  swelling  was  larger.  She  stated  ihii 
she  had  never  been  in  the  liabit  of  tight  lacing,  and  no  accouutnf 
any  full,  Vdow,  or  extreme  exertion  could  be  elicited  which  could  l< 
construed  into  a  probable  cause  of  the  swelling.  On  examiDing  Uw 
patient  in  the  erect  position,  a  smooth  hard  swelling,  apparently  alxml 
the  size  of  the  clenched  fist,  was  delected  just  below  the  ribs  on  the 
right  side.  Its  lower  margin  reached  to  within  an  inch  and  a  hiklfof 
the  anterior  superior  iliac  spine;  it  was  movable  to  a  greater  or  Its* 
extent  in  every  direction  within  the  abdominal  cavity,  but  the  greit' 
est  mobility  was  in  the  direction  of  the  normal  site  of  the  kidiKf^ 
viz,,  upwards  and  backwards  beneath  the  ribs.  When  the  pattenl 
lay  on  her  back,  the  lower  edge  of  the  tumor  could  just  be  seen  below 
the  ribs;  it  could  be  seen  to  pass  much  lower  on  her  taking  a  deep 
inspiration.  The  tumrn*  was  sensitive  to  pressure,  and  the  examini- 
tion  gave  rise  to  nausea,  which  the  patient  atU^rw^ards  told  me  bated 
for  nearly  two  hours.  There  was  no  great  ditference  either  in  a|H»eaf' 
ance  or  on  percussion  between  the  right  and  lefi  lumbar  regioja*. 
There  was  strong  ludsation  in  tfie  alidtmiinal  aorta,  which  cnuUHte 
felt  through  the  thin  pnrietes  to  be  slightly  on  the  right  of  the  medtm 
line.  The  heart  and  luugs  were  apparently  healthy  ;  there  wen*  no 
urinary  symptoms  except  a  slight  smarting  on  micturition,  whidi 
came  on  synelironously  with  a  vaginal  (?  gonorrhteal)  discharge  afet 
days  previously.  The  patient  remained  under  observation  for  t«c 
weeks,  and  a  broad  flannel  bandage  was  firmly  apt>lied  to  the  abdo- 
men. After  the  cessation  of  the  discharge  and  smarting  she  was  juiJ 
on  coddiver  oil  atid  an  iron  tonic.  An  opportunity  wa«  afforded  of 
watching  the  tumor  during  two  menstrual  periods — and  at  that  time 
its  size  was  seen  to  he  increased  hy  fully  one-half — it  was  much  mojf 
sensitive  to  the  touch,  and  the  pulsation  of  the  abdominal  aorta  wn 
considerably'  stronger  than  during  the  intervals. 


Etiology, — Mobility  of  the  kidneys  is  much  uiore  <nnnn'ni  uj 
women  than  in  nien^  and  more  common  on  the  right  side  ibao 
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the  left.  Of  the  seventy  cases  which  I  have  collated,  sixty-one 
were  women,  and  only  nine  men.  In  sixty-five  cases,  informa- 
tion is  given  as  to  the  side  aftected: 

In  42  the  right  kidney  alone  was  movable. 
In    9  the  left  kidney  alone  was  movable. 
In  14  both  kidneys  were  movable. 

The  age  of  the  patients  varied  from  sixteen  to  sixty-five  years, 
the  general  range  being  between  twenty-five  and  forty,  which 
corresponds  roughly  to  the  childbearing  period  in  women. 

Mobility  of  the  kidneys,  judging  by  my  own  experience,  is 
much  more  frequent  than  is  usually  supposed,  and  many  cases 
of  inexplicable  pain  in  the  abdomen  and  intestinal  disturbance 
are  due  to  this  cause.  A  large  number  of  cases  are  undoubt- 
edly overlooked.  Rollet  states  that  of  5500  patients  admitted 
into  Oppolzer's  Clinique,  and  examined  carefully  as  to  this 
point,  22  had  movable  kidneys — a  proportion  equal  to  1  in  250. 

In  a  certain  number  of  cases  no  clear  determining  cause  can 
be  discovered ;  but,  as  a  rule,  the  antecedent  history  of  the  pa- 
tient discloses  some  circumstance  or  circumstances  to  which  the 
anomaly  can  be  traced.  In  many  instances  the  aflfectiou  is  due 
to  repeated  or  diflicult  labors,  and  this  is  one  reason  of  the 
greater  frequency  of  movable  kidneys  in  women  than  in  men. 
The  alternate  tension  and  relaxation  of  the  abdomen  in  preg- 
nancy, and  the  convulsive  muscular  efforts  which  accompany 
parturition,  must  evidently  tend  to  loosen  the  attachments 
which  hold  the  kidney  in  its  place  and  favor  its  migration, 
under  the  force  of  gravity,  into  a  lower  position  in  the  abdomen. 

The  disproportionate  frequency  of  mobility  of  the  kidneys  in 
the  female  sex,  and  especially  on  the  right  side,  is  also  partly 
due  to  tight  lacing.  In  reference  to  this  point,  Cruveilhier  ob- 
serves: "  I  have  often  observed,  in  women  who  wore  tight  stays, 
the  right  kidney  to  lie  sometimes  in  the  right  iliac  fossa,  some- 
times in  front  of  the  sacro-iliac  synchondrosis,  sometimes  even 
in  front  of  the  vertebral  column,  at  the  level  of  the  adherent 
border  of  the  mesentery,  in  the  substanc  of  which  it  was  placed. 
The  kidney,  thus  accidentally  displaced,  enjoys  a  certain  mobility. 
This  displacement  of  the  kidney  arises,  when  the  pressure,  exer- 
cised on  the  liver  by  the  stays,  dislodges  the  right  kidney  from 
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the  kind  of  niche  which  it  occupies  on  the  under  surface  of  this 
organ. 

"  If  the  left  kidney  is  not  so  frequently  displaced  as  the  right, 
that  is  owing  to  the  fact  that  the  left  hypochondrium,  occnpied 
by  the  spleen  and  the  great  end  of  the  stomach,  bears  the  pressure 
of  the  stays  with  much  more  impunity  than  the  right."  (Cm- 
veilhier^  Descriptive  AnaL^  vol.  iii.) 

Rapid  emaciation  in  obese  persons,  and  the  removal  of  the 
capsule  of  adipose  tissue  which  naturally  invests  the  kidney, 
seem,  in  some  instances,  to  have  favored  or  determined  the 
mobility  of  the  organ.  Oppolzer  states,  that  in  the  cases  which 
he  had  an  opportunity  of  examining — the  patients  dying  of  some 
other  disease — there  had  always  been  observable  a  deficiency 
of  the  cushion  of  fat  about  the  kidney.  In  a  case  dissected  by 
Mr.  J.  Adams, ''  the  only  peculiarity  remarkable  was,  that  the 
kidney  appeared  bound  down  in  its  situation  more  loosely  than 
usual,  and  the  old  lady,  from  having  been  very  fat,  had  become 
somewhat  thinner,  and  her  inte<ruments  appeared  very  lax 
throughout."  {Med.  Times  ar^d  Gaz.^  1857,  i,  p.  651.) 

In  a  considerable  number  of  cases,  especially  in  men,  displace- 
ment and  mobility  of  the  kidney  is  produced  by  a  blow  on  the 
loin,  a  sudden  fall  or  jump,  violent  running,  dancing,  riding,  or 
severe  muscular  effort  or  succussion  of  the  body.  These  causes 
may  produce  their  eftect  suddenly,  or  more  slowly  by  frequent 
repetition. 

Rayer  mentions  a  case  in  which  it  appeared  probable,  that  the 
kidney  was  dragged  down,  or  at  least  left  free  to  descend  from 
its  own  weight,  in  consequence  of  displacement  of  the  peritoneum, 
from  a  hernia  of  the  csecum. 

Becquet  has  propounded  a  somewhat  novel  theory  for  the 
production  of  movable  kidneys  in  women.  In  the  cases  en- 
countered by  him,  there  was  a  striking  coincidence  of  time, 
between  the  displacement  of  the  kidney  and  the  menstrual 
period ;  and  he  was  led  to  believe,  that  the  kidney  became  con- 
gested and  tumefied  at  these  periods,  and  that  displacement  was 
the  consequence  of  its  increased  volume  and  weight.  He  thus 
explains  himself:  "  On  the  breaking  forth  of  the  menstrual  flux, 
the  kidneys  are  associated  in  the  congestion  of  the  generative 
organs,  and  become  swelled.  This  fact,  less  rare  doubtless  than 
is  usually  supposed,  perhaps  even  physiological,  does  it  not  ex- 
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plain  the  renal  pain  so  often   felt  at  the  menstrual  periods, 
especially  in  women  who  are  subject  to  djsnienorrhagia  T' 

**  Thus  swelled  and  rendered  heavier,  the  kidney,  and  esi>ecially 
the  ri«:ht  kidnev,  b trains  the  lV*ehle  attaelunents  whit-k  retain 
it^  and  tends  to  start  out  of  its  p!ace»  Soon  the  congestion  sub- 
sidus,  and  the  organ  returns  to  5t:^  original  position  ;  a  second 
congestion  displaces  it  further;  and  a  third  further  still ;  the 
kidney,  hecoining  each  time  heavier  from  the  incompleteness 
of  the  resolution,  comes  to  occupy  a  lower  position :  and  thus 
gradually,  and  at  length,  but  not  without  suffering,  breaks 
loose,  and  floats  in  the  ahdonnnal  cavity."  [Arch.  Gen.y  1865, 
i,  p.  21.) 

But  although,  in  a  majority  of  the  cases,  mobility  of  the 
kidney  appears  to  have  been  acquired  from  some  accident  or 
circumstance  arising  in  the  course  of  life,  there  are  instances  in 
which  a  congenital  anomaly  in  the  anatomical  connections  of 
the  gland  has  evidently  oiierated  to  favor  its  prod ut't ion.  In 
two  cases,*  the  peritoneum  was  found  reflected  over  the  posterior, 
as  well  as  tlie  anterior,  surface  of  the  kiducy,  so  as  to  inclose"  it 
\rithin  a  fold  of  peritoneum,  or  mesonephron,  which  permitted 
the  organ  very  coiisiderable  motion  in  the  abdomen.  Mr,  Bur- 
ham  examined  the  body  of  a  woman,  aged  34,  in  which  the  left 
kidney  was  very  movable.  He  found  the  descending  colon  much 
nearer  the  middle  litie  than  usual,  and,  instead  of  lorming  the 
^flgmoid  tiexure  in  the  left  iliac  fossa,  it  turned  across  the  lum- 
bar  vertebra^,  and  passed  down  into  the  i»elvis  on  the  right  side 
of  the  sacrum.  It  was  manifest  that  the  mobility  of  the  kidney 
in  this  instance  depended,  in  great  measure,  on  the  abnormal  ar- 
rangement of  the  peritoneum,  necessarily  associated  with  the 
malposition  of  the  colon.  So  far,  therefore,  it  must  be  regarded 
as  congetiitab  When  traced  from  the  side  of  the  vertebral 
column,  the  ]>t*ntoneum,  instead  of  passing  over  tlie  anterior  sur- 
face of  the  kidney,  only  just  touched  the  lower  part  of  its  inner 
border,  and  then,  having  formed  the  descending  mesocolon, 
again  touched  its  outer  border.  The  lesser  sac  of  the  peritoneum 
also,  instead  of  being  coniined  to  its  ordinary  limits,  passed  so 
far  to  the  left  as  to  cover  the  posterior  surface  of  the  spleen,  and 

<  Dr.  Frieatloy*9case — Med.  Times  and  (Hzt  1857,  i,  268;  and  Girard's  case — 
cited  by  Riiyer,  L  c,  in,  p.  79!i. 
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80  far  downwards  as  to  touch,  and  be  reflected  from,  the  upper 
border  of  the  kidney.  Thus  there  was  no  distinct  mesonephron; 
but  the  kidney,  instead  of  being  supported  and  kept  down  by  a 
single  layer  of  peritoneum,  was  left  free  to  move  between  and 
beneath  three  diverging  layers.  Upon  dissection  it  was  further 
found,  that  there  was  scarcely  any  fat  in  the  lumbar  region, bat 
a  quantity  of  very  loose  areolar  tissue.    {Guy's  Hosp.  Bep.^  1860.) 

The  diagnosis  of  movable  kidneys  is  chiefly  important,  from 
the  risk  of  confounding  an  ailment  which  is  comparatively 
trifling  with  some  graver  disease.  In  a  considerable  number  of 
instances,  the  aftection  was  long  mistaken  by  the  patient  and 
his  medical  attendants  for  a  tumor  within  the  abdomen ;  and 
the  patient  was  subjected,  in  addition  to  the  alarm  which  such 
a  notion  necessarily  engendered,  to  heroic  and  exhausting  or 
troublesome  plans  of  treatment.  The  diagnosis  is  indeed  gener- 
ally easy ;  and  the  errors  committed  have  arisen  from  the  possi- 
bility of  this  condition  not  having  been  present  to  the  mind  of 
the  practitioner,  rather  than  from  the  inherent  obscurity  of  the 
case. 

A  movable  tumor  having  the  size  and  shape  of  the  kidney,  or 
approaching  thereto,  is  found  on  either  side  of  the  abdomen, 
generally  in  the  hypochondriac  region ;  it  can  be  pushed  into 
the  lumbar  space,  and  again  out  of  it,  at  will,  by  the  thumb  and 
fingers.  When  the  corresponding  loin  is  examined,  the  absence 
of  the  kidney  from  its  usual  place  is  rendered  evident,  by  the 
flattening  or  hollowing  of  the  part,  and  by  the  tympanitic  note 
yielded  on  percussion.  It  is  only  in  obese  individuals,  and  in 
cases  where  the  displacement  and  mobility  are  slight,  that  any 
difficulty  can  arise.  It  must  be  remembered,  that  the  displaced 
organ  sometimes  contracts  adhesions  in  its  new  position,  and 
thereby  loses,  partly  or  wholly,  its  freedom  of  movement 

Treatment, — Persons  with  movable  kidneys  do  not  always 
sufter  serious  inconvenience  therefrom;  and  the  affection  may 
persist  without  much  change  for  an  indefinite  period.  Bat,  as 
a  rule,  unpleasant  or  painful  symptoms  are  produced,  which  re- 
quire to  be  attended  to. 

The  most  evident  indication  is  to  replace  the  organ  in  its 
natural  position,  and  to  keep  it  there.  If  the  kidney  have  cod- 
ixacted  adhesions  which  prevent  it  from  resuming  its  natural 
rfiite,  efforts  must  be  made  to  support  it  steadily  in  its  new  place, 
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and  prevent  it  from  sinking  down  by  its  own  weight,  and  pain- 
fully dragging  the  new  attachments  which  it  has  formedJ 
These  objects  are  attained  by  applying  a  tight  bandage  or  belt 
round  the  abdomen.  This  should  be  put  on  while  the  patient 
18  in  the  recumbent  position,  and  after  the  kidney  ^if  this  be 
possible:  has  been  pushed  back  into  its  proper  place  in  the  loin. 
Sometimes  a  pad  fitting  on  to  the  place  where  the  organ  is  ac- 
customed to  protrude  gives  greater  effect  to  the  belt  or  band- 
age. Patients  cannot  always  bear  these  mechanical  appliances  ; 
but  in  many  cases  partial  or  complete  relief  is  afforded  by  them. 

If  there  be  anremia  or  other  disorder  of  the  general  health, 
the  removal  of  this  by  appropriate  remedies  is  of  course  to  be 
attempted.  Restoration  of  the  tone  of  the  abdominal  muscles, 
which,  in  most  cases,  are  relaxed  and  flaccid,  is  probably  the 
most  eftective  means  of  reducing  to  a  minimum  the  inconveni- 
ences which  attend  on  mobility  of  the  kidneys  To  this  end, 
ferruginous  and  other  tonics  and  shower  baths,  with  avoidance 
of  fatiguing  exercise,  seem  to  bfe  the  means  best  adapted.  A 
curious  case  is  recorded  by  Dr.  Hare,  in  which  the  mobility  of 
the  kidneys  was  markedly  diminished  after  two  pregnancies ; 
the  steady  pressure  of  the  gravid  uterus  having  apparently  acted 
as  a  mechanical  support  to  the  dislodged  organs. 

The  regulation  of  the  bowels  is  a  point  to  be  carefully  attended 
to.  Accumulation  of  fecal  matter  in  the  large  intestines  invari- 
ably aggravates  the  inconveniences  of  movable  kidneys.  Tight 
lacing  and  all  violent  modes  of  exercise  (equitation,  dancing) 
should  of  course  be  strictly  forbidden. 

When  the  symptoms  of  so-called  strangulation  of  the  kidney 
occur — violent  pains,  sickness,  frequent  micturition,  enlargement 
and  excessive  tenderness  of  the  tumor — complete  repose,  in  the 
recumbent  posture,  should  be  prescribed  during  the  attack ;  hot 
poultices,  or  even  leeches,  should  be  applied  over  the  seat  of  pain, 
and  morphia  administered  internally. 


^  In  cases  of  recently-formed  adhesions,  when  the  diagnosis  is  undoubted,  Rol- 
let  states  that  the  kidney  may  be  pushed  into  its  normal  position  by  force,  and 
the  affection  bo  at  once  and  permanently  cured.  This  seems  a  somewhat  hazard- 
ous proceeding. 

Z9 
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II. — ANOMALIES   OF   FORM. 

Deviations  from  the  normal  shape  of  the  kidneys  may  exist 
congenitally,  or  be  produced  in  after-life  by  the  pressure  of  tu- 
mors or  of  enlargements  of  the  neighboring  organs.  Some  of 
these  malformations  have  been  already  noticed,  in  treating  of 
fixed  misplacements  of  the  kidney. 

The  lobulated  character  of  the  gland,  which  is  natural  to  it  in 
the  fetal  state,  sometimes  persists  more  or  less  throughout  life. 
Sometimes  one  kidney  is  twice  or  thrice  as  large  as  its  fellow, 
although  both  may  be  perfectly  healthy — an  anomaly  probably 
due  to  deficient  development  of  one  renal  artery. 

The  pelvis  of  the  kidney  and  the  ureter  sometimes  present 
curious  anomalies.  Sir  IT.  Thompson  encountered  a  kidney  with 
two  pelves,  which  united  into  a  single  ureter  about  an  inch  below 
their  necks  (Path.  Soc.  Trans.,  vi,  267).  In  a  case  recorded  by 
Mr.  Wood  (Ibid.,  vii,  261),  the  left  kidney  had  two  ureters, 
which  continued  distinct  until  within  an  inch  of  the  bladder. 
The  right  kidney  of  the  same  patient  had,  in  addition  to  a  ureter, 
which  entered  the  bladder  at  the  usual  place,  an  aberrant  ureter, 
connected  with  a  dilatation  (partial  hydronephrosis)  at  the  upper 
extremity  of  the  kidney ;  this  aberrant  duct  was  as  thick  as  a 
goosequill,  sacculated,  and  opened  into  the  bladder  close  to  the 
exit  of  the  urethra.  Dr.  C.  Kelly  records  a  case  (Ibid.,  xix, 
274)  in  which  no  trace  of  the  left  kidney  could  be  found ;  the 
right  kidney  had  two  ureters — the  upper  one  descended  in  the 
usual  manner ;  the  lower  one  passed  behind  it,  and,  following 
the  course  of  the  left  common  iliac  artery,  entered  the  bladder 
as  the  left  ureter  usually  doesv  There  were  three  arteries,  the 
upper  of  which  was  in  the  usual  position  of  the  right  renal  ar- 
tery, and  three  veins ;  no  corresponding  vessels  existed  on  the 
left  side. 

Horseshoe  Kidney. — The  most  common  deviation  from  the 
normal  shape  of  the  kidney  consists  in  the  fusion  of  the  two 
organs  into  one  by  an  intermediate  transverse  portion,  or  isth- 
mus, which  connects  their  lower  ends  across  the  spine,  so  as  to 
form  a  crescent  or  horseshoe.  Fig.  80  represents  a  specimen 
w^hich  I  removed  some  years  ago  from  the  body  of  a  patient  who 
died  of  phthisis  in  the  Royal  Infirmary.     The  two  halves  of  a 
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horseshoe  kidney  are  usually  complete  and  perfect  in  themselves, 
and  possess  each  a  separate  pelvis  and  ureter.  The  transverse 
portion  is  generally  composed  of  proper  secreting  structure,  but 
sometimes  it  consists  merely  of  condensed  fibrous  tissue.  The 
concavity  of  the  crescent  is  always  directed  upwards,  and  the 
ureters  generally  descend  in  front  of  the  transverse  portion — 
but  sometimes,  according  to  Wilks,  behind  it.  In  a  drawing 
possessed  by  my  colleague,  Dr.  Renaud,  the  two  ureters  of  a 
horseshoe  kidney  are  seen  to 
cross  each  other  on  their  way  to 
the  bladder.  The  arterial  sup- 
ply of  a  horseshoe  kidney  always 
presents  some  departure  from  the 
ordinary  distribution. 

This  deformity  does  not  oc- 
casion any  derangement  in  the 
secretion  of  urine,  provided  the 
organ  remain  healthy.  Rayer 
reminds  practical  men,  that  in 
thin  persons,  with  flaccid  bellies, 
the  transverse  portion  of  a  horse- 
shoe kidney  may  give  the  feel 

of  a  morbid  growth  in  the  abdomen  ;  and  that  suppuration  and 
dilatation  of  the  pelvis  of  such  a  kidney  may  occasion  a  tumor, 
which,  from  its  central  position  near  the  spine,  would  lead  an 
observer  away  from  the  idea  of  pyonephrosis,  unless  the  possi- 
bility of  this  deformity  were  borne  in  mind. 


Uoneshoc  kidney. 


III. — ANOMALIES   OF  NUMBER. 

Rayer  cites  a  number  of  instances  in  which  there  existed  one 
or  two  supernumerary  kidneys,  each  with  its  separate  excretory 
duct.  The  same  author  cites  examples  of  still-born  infants,  pre- 
senting a  complete  absence  of  both  kidneys,  together  with  the 
ureters  and  bladder.  In  acephalous  monsters  this  abnormity 
appears  to  be  not  uncommon. 

Solitary  Kidney, — The  absence  of  one  kidney  has  been  repeat- 
edly observed  in  the  bodies  of  persons,  who  presented  no  de- 
rangement of  the  urinary  function  during  life.  The  existing 
organ,  in  such  cases,  is  always  hypertrophied ;  and  so  long  as  it 
remains  healthy,  the  secretion  of  urine  is  carried  on  without 
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appreciable  defect.  But  if  the  solitary  kidney  become  iuflamed, 
or  its  excretory  duct  obstructed  by  the  impaction  of  a  ciilculus, 
or  the  pressure  of  a  tumor,  alarming  symptoms  make  their  ap- 
pearance, accompanied  with  partial  or  total  suppression  of  urine, 
ending  in  fatal  uramiia.    (See  Suppression  of  Urine,  p.  41.) 

Of  twenty-nine  cases  of  solitary  kidney  collected  by  me  from 
various  sources,  22  occurred  in  males,  6  in  females,  and  in  one 
case  the  sex  is  not  stated.  One  was  a  male  infant  seven  days 
old  ;  another  a  boy  of  seven  years ;  two  of  the  cases  were  fifteen 
years  old ;  four  were  between  twenty  and  thirty,  three  between 
thirty  and  forty,  four  between  forty  and  fifty,  two  were  sixty, 
and  one  was  sixty-five — the  remainder  were  adults  whose  age 
is  not  si)ecified.  The  left  kidney  was  absent  in  16  cases,  and  the 
right  in  12 — in  one  case  the  side  affected  is  not  mentioned.  In 
nineteen  of  the  cases,  the  defect  was  congenital ;  in  three  it  had 
been  acquired  lat^r  in  life  through  destruction  of  the  opposite 
organ ;  while  in  seven,  it  is  left  uncertain  whether  the  defect 
was  congenital  or  acquired.  The  renal  vessels  and  the  ureter 
of  the  defective  side  were  always  absent  in  the  congenital  cases. 
In  Dr.  Ilillier's  case,  the  existing  (right)  kidney  had  three 
arteries  and  two  ureters.  The  corresponding  suprarenal  capsule 
was  likewise  generally  wanting  when  the  defect  was  congenital. 
In  24  cases  in  which  the  cause  of  death  was  specified,  the  im- 
paction of  a  calcuhis  in  the  ureter  was  the  cause  in  10,  inflam- 
mation of  the  kidney  in  3,  phthisis  in  2 — pressure  of  a  cancerous 
tumor  on  the  ureter,  impeded  flow  of  urine  from  congenital 
phimosis,  valvular  disease  of  the  heart,  peritonitis,  meningitis, 
double  pneumothorax,  typhus  fever,  "accidental  injury,"  and 
rupture  of  the  kidney — each  in  one  case.  In  a  case  observed  by 
Dr.  Leech,  of  this  town,  solitary  kidney  was  associated  with 
double  uterus  and  vagina. 

In  addition  to  the  cases  collected  by  Rayer  and  Mosler,  the 
following  examples  of  solitary  kidney  may  be  referred  to: 
Garrod,  Lancet,  1863,  ii,  p.  724;  Rootes,  Ihid.^  1866,  ii,  p.  251; 
Ogle,  Path.  Soc.  Trans.,  1851-2,  p.  382 ;  Sydney  Jones,  Ibid.,  vol. 
viii,  p.  279;  Murchison,  Ibid.,  vol.  x,  p.  190  ;  Hillier,  Ibid.,  vol. 
XV,  p.  46;  Bruce,  Ibid.,  vol.  xvii,  p.  175  ;  Kelly,  Ibid.,  vol.  xix, 
p.  275  ;  Duckworth,  Ibid.,  vol.  xx,  p.  232  ;  Murray,  Brit.  Mai 
Journ.,  1866,  ii,  p.  159  ;  Taylor,  Ibid.,  1870,  ii,  485  ;  Meschede, 
Virch.  Arch.,  Bd.  33,  p.  546. 
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Abscess  of  the  kidney,  447 
Abscesses — multiple  in  the  kidney,  449 
Acid  of  the  urine,  62 
Albumen  in  the  urine,  173 

tests  for,  178 

quantitative  estimation  of,  176 

clinical  significance,  179 

causes  of,  180 

modified,  179 
Albuminuria,  temporary,  182 

permanent,  184 

experiments  on  the  production  of, 
345 

in  diabetes,  232 

in  connection  with  pregnancy,  860 

saturnine,  18i 
Alkaline  urine,  from  ammonia,  67 

from  food,  62 

from  medicines,  65 

from  the  cold  bath,  66 

from  disease,  66 
Amblyopia,  in  Bright's  disease,  420 

in  diabetes,  238 
Ammoniacal  urine,  67 
Amyloid  degeneration  of  the  kidneys, 

395 
Amyloid  substance  in  the  liver,  244 
Anatomy  of  the  kidney — note  on,  370 
Anazoturia,  204 

Anomalies  of  position  of  the  kidneys, 
591 

form  of  ditto,  609 

number  of  ditto,  611 
Apparatus  for  urine-testing,  21 
Azoturia,  120 


Baruria,  note,  121 

Bile  in  urine,  tests  for,  31 

Bilharzia  bsematobia,  581 

Blood  in  urine,  see  Hematuria. 

Bran  cakes,  253 

Bright'g  disease — general,  367 
classification  of,  367 
general  etiology  of,  871 
oneness  or  multiformity  of,  894 
secondary  aflfections  in,'  410 


Bright's  disease — acute,  376 

anatomical  characters  of,  376 

course  and  symptoms  of,  878 

diagnosis  of,  382 

prognosis  in,  388 

etiology  of,  884 

treatment  of,  884 
Bright's  disease — chronic,  888 

anatomical  changes  in  the  kidneys 
in,  388 

granular  kidney  in,  391 

smooth  white  kidney  in,  889 

lardaceous  kidney  in,  895 

course  and  symptoms  of,  399 

duration  of,  401 

urine  in,  406 

dropsy  in,  410 

complications  of,  411 

and  phthisis,  412 

and  heart  disease,  417 

diagnosis  of,  488 

prognosis  of,  435 

treatment  of,  438 


Calculus,  urinary,  273 

general  etiology  of,  273 
Calculi,  urinary,  276 

classification  of,  276 

origin  and  growth,  276 

varieties  of,  279 

diagnosis  of  species  of,  292 

medical  treatment  of,  294 

preventive  treatment  of,  295 

solvent  treatment  of,  298 
Calculi,  renal,  see  Concretions  in   the 

Kidneys. 
Calculi — blood  and  fibrinous,  290 
Calculi — prostatic,  291 
Cancer  of  the  kidney,  515 
Cancer  of  the  kidney — ^primary,  516 

morbid  anatomy  of,  516 

etiology  of,  520 

symptoms  and  signs  of,  521 

hsematuria  in,  522 

diagnosis  of,  586 

duration  of,  525 
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Cancor,  treatment  of,  689 
Cancer  of  the  kidney — secondary,  540 
Cancerous  matter  in  urine,  162 
Carbonate  of  lime  in  urine,  111 
Carbonate  of  lime  calculi,  285 
Casts  of  tubes,  128 

clinical  significance  of,  133 
Cataract,  diabetic,  238 
Chlorine  and  the  chlorides,  118 

excretion  of,  118 
*  Cholesterin  in  urine,  135 
Chylous  urine,  322 

cases  of,  326 

course  of,  825 

etiology  of,  383 

pathology  of,  334 

treatment  of,  842 
Color  of  the  urine,  27 
Colic,  nephritic,  475 
Coma,  uraamic,  421 
Composition  of  the  urine,  18 
Concretions  in  the  kidneys,  474 

in  new-born  infants,  474 

symptoms  of,  475 

diagnosis  of,  476 

treatment  of,  477 
Congestion  of  the  kidneys,  845 

active,  349 

passive,  854 

connection  of  with  pregnancy  and 
eclampsia,  860 
Confervoid  growths  in  the  urine,  168 
Convulsions,  puerperal,  urine  in,  360 

ursemic,  420 
Creatin  and  creatinin,  103 
Cystine  in  urine,  95 
Cystine  calculi,  282 

solvent  treatment  of,  820 
Cysts  in  the  kidney,  393,  502 
Cystic  degeneration  of  the  kidneys,  502 

congenital,  503 

in  adults,  506 


Density  of  the  urine,  32 
Deposits  in  the  urine,  22,  72,  124 
Diabetes  insipidus,  203 

etiology  of,  204 

course  and  symptoms  of,  207 

duration  of,  210 

morbid  anatomy  of,  211 

cases  of,  211 

nature  of,  216 

diagnosis  of,  219 

prognosis  of,  219 

treatment  of,  219 
Diabetes  insipidus  with   minute  traces 

of  sugar,  222 
Diabetes  mellitus,  224 

etiology  of,  225 

symptoms  of,  230 

course,   duration,   termination   of, 
285 


Diabetes  mellitus,  complications  of,  TSl 
morbid  anatomy  of,  240 
theoretical  considerations  on,  24S 
diagnosis  of,  249 
prognosis  in,  249 
treatment  of,  251 

Diabetes,  artificial,  246 

Diabetes,  intermittent,  269 

Diabetes,  milder  types  of,  267 

Diabetic  cataract,  2S8 

Diabetic  amblyopia,  238 

Distoma  haematobium,  581 

Dropsy  of  the   kidney,   see  Hydrorw- 
pbrosis. 


Earthy  phosphates,  deposits  of,  106 
Echinococci,  see  Hydatids. 
Eclampsia — urine  in,  860 
Embolism,  renal,  450 
EntozoH  in  the  kidneys,  561 
Epithelium  in  urine,  extra-renal,  126 

renal,  128 
Examination  of  the  urine,  20 
Extraneous  matters  in  urine,  22 
Extractives  of  the  urine,  18 


Fatty  concretions,  288 
Fatty  matters  in  urine,  184 
Fehling's  sugar  test,  197 
Fermentation,  acid  urinary,  24 

ammoniacal,  25,  67 
Fermentation-test  for  sugar,  188, 198 
Fibro-fatty  tumors  of  the  kidney,  544 
Food,  effect  of  on  the  urine,  35 
Fungi  in  the  urine,  169 
Fusible  calculus,  289 


Gangrene,  diabetic,  287 

Glucosuria,  see  Sugar  in  the  Urine  ind 

Diabetes. 
Gluten  bread,' 253 
Gravel,  see  Calculus. 
Growths,  benign,  of  the  kidneys,  543 
Guanine,  108 


HsBmatinuria,  149 
Hfematinuria,  paroxysmal,  149 

symptoms,  150 

character  of  the  urine,  151 

cases,  153 

etiology,  160 

pathology,  161 

treatment,  161 
Hsematuria,  140 

classification  of,  142 

endemic,  147,  584 

diagnosis  of  source,  142,  145 

symptomatic,  146 

supplementary,  147 
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Haematuria,  renal,  141 

in  cancer  of  the  kidney,  522 

treatment  of,  147 

from  rupture  of  the  kidney,  142 
Hepatine,  244 
Horseshoe  kidney,  610 
Hydatids  in  the  kidney,  561 

natural  history  of,  662 

morbid  anatomy  of,  666 

cases  of,  578 

symptoms  of,  670 

etiology  of,  677 

diagnosis  of,  578 

treatment  of,  579 
Hydatids  voided  with  the  urine,  565 
Hydronephrosis,  479 

morbid  anatomy  of,  480 

etiology  of,  485 

symptoms  of,  498 

terminations  of,  496 

diagnosis  of,  496  • 

treatment  of,  498 
Hydrorenal   distension,   see    Hydrone- 
phrosis. 
Hypoxanthine,  108 


Impurities  in  the  urine,  22 

Inaican,  30 

Indigo,  30 

Inorganic  deposits  in  urine,  72 

Inosite,  208 


Jaundice,  urine  in,  81 


Kiesteine,  137 


Leucin  in  urine,  102,  108 
Lime,  carbonate  of.  111,  285 

phosphates  of,  105,  106,  288 
Lithates,  see  Urates. 
Lithic  acid,  see  Uric  Acid. 
Lymphatic  growths  in  the  kidney,  544 
Lymphous  urine,  824 


Magnesia,  phosphate  of  ammonia  and, 

109 
Malformations  of  the  kidney,  610 
Malpositions  of  the  kidney,  591 
Misplacements  of  the  kidney,  691 
Moore's  test  for  sugar,  187 
Movable  kidneys,  696 

physical  signs  and  symptoms,  596 

cases  of,  599 

etiology  of,  604 

diagnosis  of,  608 

treatment  of,  608 
Mould  fungus  in  urine,  169 


Nephritic  colic,  475 
Nephritis,  see  Bright's  Disease  and  Con- 
gestion. 


Oil,  see  Fatty  Matters  in  the  Urine. 
Optical  saccharimetry,  201 
Organic  deposits,  72,  124 
Osseous  growths  in  the  kidney,  548 
Ossification  in  the  kidneys,  466 
Oxalate  of  lime,  deposits  of,  86 

clinical  significance  of,  90 

treatment  of,  94 
Oxalate  of  lime  calculi,  281 

solvent  treatment  of,  820 
Oxalic  diathesis,  91 
Oxaluria,  91 


Parasites  in  the  kidneys,  561 
Penicilium  glaucum,  169 
Pentastoma  denticulatum,  689 
Phosphates,  earthy  in  the  urine,  106 

amorphous,  106 

crystallized,  107 

stellar,  107 

triple,  109 
Phosphates,  ammoniaco-magnesian,  109 

secondary,  289 

mixed,  289 
Phosphatic  calculi,  289 

solvent  treatment  of,  820 
Phosphoric  acid  and  the  phosphates,  104 
Phosphorus,  excretion  of,  118 
Pigments  of  the  urine,  28 
Pigmentary  particles  in  the  urine,  124 
Polydipsia,  204 
Polyuria,  204 
Pregnancy,  a  cause  of  Bright's  disease, 

862 
Pregnancy,  urine  in,  187,  860 
Prostatic  calculi,  291 
Puerperal  eclampsia,  urine  in,  860 
Purulent  casts  in  the  urine,  182 

note,  446 
Pus  in  urine,  188 

diagnosis  of  source  of,  189 

see  Pyelitis. 
Pyelitis,  458 

morbid  anatomy  of,  458 

etiology  of,  456 

symptoms  of,  468 

eases  of,  460 

diagnosis  of,  467 

prognosis  of,  468 

treatment  of,  469 
Pyelo-nephritis,  456 
Pyonephrosis,  468 


Quantity  of  the  urine,  84 
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Keaction  of  tho  urine,  61 
Retinitis  apoplectica  in  Bright's  disease, 
420 


Sacchari meter,  optical,  201 

Sarcinse  in  urine,  172 

Solids  of  the  urine,  33 

Solid  urine,  36 

Solitary  kidney,  611 

Solvent  treatment  of  urinary  calculi, 298 

Specific  gravity  of  the  urine,  82 

Spermatozoa  in  urine,  164 

Spermatorrhoea,  165 
treatment  of,  167 

Stone,  see  Calculus. 

Strongylus  gigus,  588 

Structure  of  the  kidney — note  on,  870 

Sugar  in  the  urine  (see  also  Diabetes), 186 
tests  for  (qualitative),  187 
tests  for  (quantitative),  194 
clinical  significance  of,  201,  224 
classification  of  cases  of,  224 
physiological  considerations  on,  248 

Sugar,  formation  of  in  the  liver,  244 

Sugar  fungus  in  the  urine,  171 

Sulphuric  acid  and  the  sulphates,  112 

Sulphur,  excretion  of,  113 

Suppression  of  urine,  38 
non-obstructive,  39 
obstructive,  41 
causes,  41 
symptoms,  44 
case^  of,  45 
treatment,  60 

Suppuration  in  the  kidney,  446 

Syphilitic  deposits  in  the  kidney,  644 


TorulsB  in  urine,  169 
Trommer's  test  for  sugar,  190 
Tubercle  of  the  kidney,  546 

comparative  frequency  of,  546 
Tubercle  of  the  kidney — primary,  547 

morbid  anatomy  of,  647 

etiology  of,  549 

symptoms  of,  649 

cases  of,  551 

diagnosis,  558 


Tubercle  of  the  kidney — treatment,  S59 
Tubercle  of  the  kidney — secondary,  559 
Tuberculous  matter  in  the  urine,  162 
Tumors  of  the  kidney,  648 

see     also    Cysts,    Hydronepbro^. 
Cancer,  Hydatids,  Pyonephrosis. 
Tyrosine  in  urine,  102 


Urate  concretions,  280 
Urate  of  ammonia,  80,  86 
Urate  of  soda,  80.  84 
Urates,  am<»rphou8,  80 

crystiiUino,  84 
Urjemia,  419 

symptom?  of,  419 

theories  of,  428 

treatment  of,  438 
Urea,  114 

excretion  of  in  health,  115 
in  disease,  119 

pathology  of,  119 

estimation  of  quantity  of,  llH 
Uric  acid,  78 

deposits  of,  73 

daily  excretion  of,  77 

origin  and  occurrence  of,  77 

clinical  significiince  of,  79 
Uric  acid  calculi,  279 

solvent  treatment  of,  301 
Urochrome,  30 
Urolithiasis,  see  Calculiis. 

Vegetations  in  the  urine,  168 
Vibriones,  169 


Waxy  degeneration  of  the  kidneys,  896 
Worms,  erratic,  590 

spurious,  590 
Xanthine,  100 


Yeast  fungus,  171 
Zooamylum,  244 


